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BLADDER  TUMORS  IN  THE  YOUNG. 


R.  F.  O'NEIL, 
BOSTON. 


The  occurrence  of  bladder  tumors  in  relation  to 
tumors  of  other  organs  has  been  variously  estimated 
as  from  .39%  to  .76%.  It  will  readily  be  seen,  when 
studying  the  series  of  reported  cases,  that  neoplasms 
occurring  in  the  young  make  up  but  a  small  percentage 
of  the  cases. 

In  the  carefully  prepared  series  of  Albarran  ^  of  252 
cases  there  were  but  6  occurring  from  one  to  ten  years 
of  age,  3  from  ten  to  twenty  and  16  from  twenty  to 
thirty.  In  a  series  of  114  cases  of  bladder  tumor^ 
including  cancer,  from  the  Mayo  Clinic  reported  by 
Judd  2  there  was  but  one  case  under  ten,  which  case 
should  not  be  considered  as  a  primary  bladder  tumor, 
being  an  angioma  involving  the  rectum  and  bladder. 
There  were  3  cases  between  ten  and  twenty  and  5  be- 
tween twenty  and  thirty  years.  In  62  cases  of  tumor 
of  the  bladder  from  the  records  of  the  Massachusetts 
General  Hospital  from  1879  to  Feb.,  1915,  there  is 
only  one  case  occurring  in  a  patient  below  twenty. 
This  was  a  case  of  sarcoma  in  a  boy  of  sixteen.  There 
were  4  cases  between  twenty  and  thirty.  At  the 
same  institution,  in  129  cases  of  cancer  involving  the 
bladder,  there  was  one  case  of  adeno-carcinoma  in  a 
girl  of  eighteen,  one  case  of  epithelioma  in  a  woman 
of  twenty-seven,  and  an  inoperable  carcinoma  of  the 


bladder  in  a  man  of  thirty,  the  last  case  being  open 
to  doubt,  as  diagnosis  was  by  cystoscopy.  Judd 
reports  a  case  of  carcinoma  in  a  patient  of  seventeen. 

It  would  seem,  therefore,  for  the  purposes  of  this 
paper,  that  the  selection  of  thirty  as  an  arbitrary 
limit  for  growths  in  the  young  is  not  unreasonable, 
as  by  far  the  greater  number  of  cases  occur  after  that 
time.  This  limit  falls  naturally  into  a  further  sub- 
division by  reason  of  the  pathology  of  bladder  tumors, 
one  group  including  the  decades  from  1  to  10  and 
10  to  20  years,  during  which  the  growths  met  with 
are  practically  always  of  the  connective  tissue  and 
muscular  type,  as  sarcoma,  fibro-sarcoma,  myoma, 
etc.;  the  second  group,  consisting  of  the  decade  from 
20  to  30  years,  when  all  types  of  growth  are  met  with. 

The  first  group,  including  as  it  does  infants  and 
children  and  having  a  different  symptomology  and 
pathology,  is  the  one  with  which  we  are  principally 
concerned  and  really  represents  bladder  tumors  in 
the  young. 

Group  two  may  be  regarded  as  being  made  up  of 
sporadic  and  unusual  cases  resembling  in  symptoms 
and  course  the  lesions  met  with  later  in  life,  and  are 
unusual  because  they  are  comparatively  few  in  number. 

Bladder  growths  in  infants  and  children  are  dis- 
tinctly rare  and  little  is  to  be  found  about  them  in 
the  text-books  on  Pediatrics  and  the  surgery  of  chil- 
dren. The  literature  previous  to  1900  was  more  or 
less  scattered  and  consisted  of  case  reports  and  a 
few  articles,  theses  and  series  of  cases.  In  that  year 
appeared  in  the  Archives  de  Medicine  des  Enfants  an 
original  article  by  Concetti '  of  Rome,  called  "Les 
tumeurs  malignes  de  la  vessie  chez  les  enfants." 
He  reports  a  case  in  a  female  child  of  eleven  months 
and  gives  a  general  description  of  the  subject  based  on 
a  study  of  41  other  cases  collected  from  literature.  A 
later  contribution  is  made  in  1905  by  Steffen  *  in  a 
book  entitled  "Die  Malignen  Geschwiilste  im  Kin- 


dersalter."  He  also  gives  a  general  description  of 
the  subject  based  on  abstracts  of  32  cases  collected 
from  literature.  The  conclusions  reached  by  these 
two  are  very  similar  and  their  tables  contain  a  number 
of  the  same  cases.  Since  this  time  have  appeared  an 
Inaugural  Dissertation  by  Hiisler^  (Basel,  1905),  some 
references  in  general  papers  on  bladder  tumors,  and 
some  case  reports.  From  the  study  of  these  articles 
certain  points  stand  out  in  regard  to  these  growths  in 
children.  In  the  first  place  the  great  majority  are 
met  with  during  the  first  five  years  of  life.  In  Con- 
cetti's  series  there  were  2  during  the  first  year,  10 
from  the  first  to  the  second,  7  from  the  second  to  the 
third  year,  5  from  the  third  to  the  fourth  and  5  from  the 
fourth  to  the  fifth.  After  that,  the  number  falls 
to  not  more  than  one  or  two  for  each  year  up  to 
seventeen. 

In  Steffen's  series,  20  cases  occurred  from  the  first 
to  the  fourth  year  and  8  from  the  fourth  to  the  twelfth. 
In  an  analysis  by  Munwes^®  of  98  cases  of  sarcoma 
of  the  bladder  there  were  19  cases  below  the  age  of 
twenty,  and  of  these  10  were  from  one  to  five  years 
and  5  from  five  to  ten  years  old.  According  to  the 
former,  the  great  preponderance  of  cases  appearing 
so  early  in  life  is  strongly  in  favor  of  their  embryonic 
origin.  The  pathology  of  Concetti's  cases  is  of  in- 
terest as  bearing  out  the  fact  that  epithelial  tumors 
are  not  met  with  at  this  age.  In  this  connection 
Albarran  reports  198  epithelial  tumors  without  finding 
one  under  twenty  years  of  age. 

Concetti's  cases  were  divided  as  follows : 


Sarcoma 

13 

Myxo-sarcoma 

2 

Lympho-sarcoma 

2. 

Fibro-myoma 

6 

Fibro-sarcoma 

7 

Dermoid  cyst 

1 

Myxoma 

8 

Undetermined 

3 

All  of  these  tumors  are  of  the  connective  tissue  type 
and   the  large  majority  aie  malignant.     In  only  6, 


ihe  fibro-myoma,  is  there  a  question  of  their  being 
benign. 

Targett,*  in  an  article  on  sarcoma  of  the  bladder 
in  children,  states  that  all  these  polypoid  growths 
which  are  attached  to  the  mucous  coat  of  the  bladder 
and  variously  described  as  mucous  polyp,  fibro- 
sarcoma, fibro-myxoma,  myxo-sarcoma  and  the  like, 
should  be  described  as  sarcoma.  The  vast  majority 
of  primary  growths  of  the  bladder  in  children  are 
polypoid  in  type,  that  is,  they  are  rounded  elevations 
of  the  mucous  membrane  with  a  more  or  less  con- 
stricted base  or  pedicle  and  often  arranged  in  clusters. 
Their  macroscopical  appearance  may  differ,  also 
microscopically  the  proportions  of  fibrous,  cellular 
or  other  elements  may  vary,  but  they  are  patho- 
logically better  considered  under  one  group,  as 
clinically  they  certainly  have  one  point  in  common, 
being  almost  uniformly  fatal.  I  say  almost  because 
of  the  recent  report  of  a  case  by  Robitschek  ^  of  a 
boy  of  four  and  a  half  years  of  age  in  whom  he  had 
excised  a  tumor  of  the  bladder  two  years  before; 
there  had  been  no  recurrence  during  that  time.  The 
pathological  diagnosis  was  "telangiectic  fibrous  poly- 
pus." KoU*  also  reports  a  case  of  simple  polyp  occur- 
ring in  a  child  of  thirteen  months  cured  by  operation. 
A  case  reported  by  Shattuck  ^  is  of  interest  in  this 
connection,  being  the  bladder  of  a  two-year-old  child 
showing  multiple  polypi  which  were  histologically 
composed  of  striated  muscle.  The  case  was  thought 
to  be  congenital.  However,  these  cases  are  poten- 
tially if  not  pathologically  malignant. 

These  tumors  always  start  from  the  mucous  or 
submucous  coats  of  the  bladder,  generally  from  the 
trigone  between  the  ureteric  orifice  or  near  to  the 
so-called  neck  of  the  bladder  or  vesical  outlet.  They 
may  be  single  or  multiple,  generally  the  latter,  with 
a  long  or  short  pedicle,  or  they  may  be  sessile  in 
character.     They  vary  greatly  in  size  and  may  have 


a  lobulated  appearance  like  a  bunch  of  grapes  and  at 
times  may  fill  the  entire  bladder. 

They  tend  to  recur  very  rapidly  after  removal, ^"^ 
but  do  not  form  metastases;  they  may  directly 
invade  the  surrounding  structures,  as  the  vulva, 
vagina,  uterus,  prostate  or  abdominal  wall.  They 
have  a  tendency  to  infiltrate  the  mucous  and  sub- 
mucous coats,  not  only  of  the  bladder  but  of  the  ureter 
as  well,  causing  considerable  thickening  of  the  bladder 
wall.  As  they  almost  always  interfere  with  micturi- 
tion by  blocking  the  urethra,  muscular  hypertrophy 
of  the  bladder  is  present.  Also,  as  the  ureteric 
orifices  are  often  involved,  the  usual  chain  of  back 
pressure  symptoms  with  dilatation  of  the  ureter  and 
kidney  pelves  are  met  with,  subsequent  infection 
often  occurring  with  fatal  results.  Death  may  also 
be  due  to  exhaustion,  cachexia  or  anaemia.  The 
first  thing  generally  noticed  is  some  disturbance  of 
micturition,  pain,  tenesmus,  sudden  retention  or 
incontinence.  There  is  often  pain  in  the  lower 
abdomen  and  what  is  very  constantly  described  in 
the  case  reports  as  severe  straining  on  micturition. 
The  examination  of  the  urine  is  at  first  negative, 
later  signs  of  cystitis  are  present  and  sometimes  bits 
of  tumor  have  been  found.  As  these  growths  do  not 
tend  to  ulcerate  at  first,  the  characteristic  haematuria 
of  tumor  is  often  absent,  although  when  present, 
particularly  following  instrumentation,  is  very  sug- 
gestive. 

The  symptoms  are  often  suggestive  of  calculus, 
in  male  children  pain  being  referred  to  the  glans 
penis,  and  many  instances  of  elongation  of  the  pre- 
puce are  recorded,  due  to  the  attempts  to  get  relief 
from  traction  upon  the  organ. 

Irregularities  in  the  contour  of  the  bladder  wall 
have  in  some  instances  been  detected  with  a  searcher, 
and  the  diagnosis  made  in  this  way,  also  incrustations  of 
the  growth  have  been  mistaken  for  stone,  as  in  adults. 
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In  female  children  the  tumor,  or  parts  of  it,  may  be 
forced  out  of  the  urethra  by  the  straining  on  mic- 
turition combined  with  the  pressure  of  an  over-dis- 
tended bladder,  and  appear  as  a  mass  in  the  vulva. 
A  number  of  such  cases  are  reported.  Here  the 
diagnosis  should  not  be  difficult;  care,  of  course,  must 
be  taken  to  differentiate  it  from  a  growth  of  the 
vagina  or  uterus,  which  occasionally  occurs.  Exam- 
ination under  an  anaesthetic  will  be  necessary  and  will 
settle  the  question. 

Occasionally  the  diagnosis  of  bladder  tumor  will 
be  made  when  the  symptoms  are  due  to  some  extra 
vesical  condition  making  pressure  or  traction  on  the 
bladder  and  causing  urinary  symptoms,  which  can 
only  be  discovered  at  operation.  I  have  found 
several  such  cases  in  the  records  of  the  Children's 
Hospital  in  Boston;  one,  a  tumor  of  the  space  of 
Retzius  and  perineum,  causing  marked  urinary 
symptoms;  in  another  a  tumor  apparently  starting 
from  the  prostate  and  involving  the  side  of  the  pelvis, 
causing  retention;  still  another  being  an  infection 
of  the  prevesical  space. 

Diagnosis  in  the  earlier  stages,  on  the  whole,  is 
difficult.  Some  of  the  older  children  it  is  of  course 
possible  to  cystoscope  under  an  anaesthetic.  But  in 
the  young  male  children  this  cannot  be  done.  A 
child's  bladder  is  readily  palpable,  and  a  mass  above 
the  pubis,  with  pain  and  urinary  symptoms,  in  the 
absence  of  congenital  structure  should  excite  sus- 
picion. 

At  this  point,  I  think  it  will  be  of  interest  to  give 
the  clinical  histories  of  three  of  the  reported  cases, 
which  are  selected  as  being  typical  and  well  illustrate 
certain  points. 

I.  A  case  reported  by  T.  A.  Southam "  in  the 
British  Medical  Journal,  July,  1894,  of  a  boy  of  nine, 
good  health  till  one  year  previously,  when  he  had 


an  attack  of  hsematuria  lasting  twenty-four  hours  and 
associated  with  pain  and  frequency.  This  disappeared 
and  he  was  well  for  several  months,  when  he  began  to 
have  incontinence  at  night  and  increased  frequency 
during  the  day.  Micturition  was  accompanied  by 
severe  straining,  pain  at  the  end  of  the  penis,  and  at 
times  a  little  terminal  haematuria.  Prepuce  very  long 
from  traction.  Rectal  examination,  slight  tenderness 
at  bladder  base.  A  rough  area  on  left  side  of  bladder 
neck  was  felt  with  a  searcher,  but  no  calculus.  A 
perineal  operation  was  performed,  as  a  new  growth 
was  suspected.  A  sessile  growth  the  size  of  a  quarter 
was  removed  with  a  curette  from  the  left  side  of  the 
bladder.  This  gave  relief  for  about  five  months, 
when  there  was  a  return  of  the  symptoms.  A  second 
operation  was  performed,  but  the  patient  failed  and 
died  four  months  later.  Pathological  examination 
showed  a  round  and  spindle-cell  sarcoma. 

Case  II.  Same  author  and  reference.  A  boy  of 
six  years,  thought  to  have  retention  of  urine  from 
a  calculus  impacted  in  urethra.  There  was  incon- 
tinence, bladder  distended  to  the  umbilicus  and  some 
obstruction  to  catheterization  which  felt  "rough." 
For  nine  months  previously  there  had  been  increased 
frequency  with  "straining,"  and  later  pain  and  in- 
continence but  no  bleeding.  Under  chloroform,  the 
bladder  was  found  greatly  distended;  a  catheter 
was  passed  with  difificulty,  but  only  two  ounces  of 
urine  obtained,  which  had  no  effect  on  the  size  of  the 
tumor.  Irrigation  brought  away  fragments  of  the 
growth  the  size  of  a  small  pea.  On  opening  the 
bladder  through  a  suprapubic  incision,  masses  of  gray 
translucent  polypoid  growth,  varying  in  size  from 
a  pea  to  a  pigeon's  egg,  were  presented,  having  very 
much  the  appearance  of  a  bunch  of  grapes.  Some 
of  these  were  removed,  but  the  growth  was  so  exten- 
sive the  attempt  was  abandoned.     The  patient  died 
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on  the  second  day  after  operation.  Upon  post- 
mortem, the  growth  was  found  to  be  mixed  sarcoma 
springing  from  the  mucosa  and  submucosa  but 
limited  to  the  bladder;  almost  the  entire  mucous 
membrane  was  involved.  A  polyp  extended  into  the 
urethra,  blocking  it.  The  kidney  pelves  were  dilated. 
The  first  of  these  cases  illustrates  how  the  symp- 
toms may  resemble  those  of  calculus,  and  the  second 
how  a  tumor  may  simulate  a  full  bladder  with  reten- 
tion and  overflow,  particularly  where  there  is  obstruc- 
tion to  catheterization  still  more  resembling  stone, 
which  is  a  more  common  cause  of  retention  in  male 
children  than  is  tumor. 

Case  III.  Reported  by  Sims  ^^  in  the  Medical 
Record,  April,  1896,  illustrates  another  type.  The 
patient  was  a  colored  girl  of  three  )'ears  of  age.  For 
three  days  she  had  passed  no  urine  except  a  little 
that  dribbled.  For  the  past  eighteen  months  had 
had  much  difficulty  in  emptying  bladder  and  bowels. 
There  was  marked  straining.  Three  months  ago 
swelling  appeared  in  lower  abdomen.  Examination 
showed  a  prolapsed  rectum  and  a  mass  the  size  of  the 
finger  presenting  at  the  vaginal  outlet.  The  bladder 
was  distended.  A  catheter  was  passed  with  difficulty 
and  the  abdominal  tumor  disappeared  on  emptying 
the  bladder.  As  the  child  was  in  extremely  poor 
condition,  no  operation  was  done  at  that  time.  Ten 
days  later  the  mass  slipped  back  into  the  bladder 
of  itself,  and  later  some  of  it  sloughed  off  and  was 
passed,  after  which  she  was  better  for  a  time.  Soon, 
however,  obstruction  returned  and  the  tumor  pro- 
lapsed again.  Immediate  operation  was  done  by 
dilating  the  urethra,  pulling  down  the  mass  and 
removing  it  with  scissors  from  the  anterior  wall  where 
it  was  attached.  The  mass  weighed  three  ounces 
and  is  described  as  a  myxo-fibroma.  There  is  no 
further  report. 


Another  curious  case  is  reported  by  Savory,^'  an 
infant  of  thirteen  months,  symptoms  of  stone,  evident 
pain  in  micturition;  an  abscess  developed  in  the 
abdominal  wall  extending  from  pubes  to  umbilicus, 
which,  on  being  opened,  discharged  urine.  Autopsy 
disclosed  a  large  soft  pedunculated  tumor  occluding 
the  urethra.  The  urachus  had  become  dilated  by 
back  pressure,  the  abscess  connecting  through  it  with 
the  bladder. 

The  prognosis  in  cases  of  tumor  in  children  is 
extremely  bad.  In  the  series  of  Concetti,'  the  sar- 
coma, 32  in  number,  all  died.  Of  the  so-called  benign 
cases,  7  in  number,  3  died  without  operation,  1 
of  anaemia,  1  of  pyelonephritis  and  1  of  uraemia, 
so  these  tumors  were  clinically  malignant,  if  not 
pathologically  so.  Four  were  said  to  be  cured  by 
operation.  One  case  of  Bryant  ^*  was  described 
as  a  small  papilloma,  which  was  removed  by  the  eye 
of  a  catheter  from  a  girl  three  years  old,  said  to  be  well 
eleven  years  later.  The  second  case  of  Gussenbauer,^* 
a  male  patient  of  twelve,  no  further  account  except  the 
operation  recovery  is  given ;  a  third,  the  case  of  Barth  in 
Albarran's  table,  a  male  of  seventeen,  showed  a  growth 
in  the  bladder  two  months  after  operation.  These 
cases  are  very  unconvincing.  The  fourth,  reported  by 
Albarran,  a  male  patient  of  sixteen,  said  to  be  well  two 
years  after  the  removal  of  a  long  pedicled  polyp 
described  as  a  fibro-myoma.  The  case  from  the 
Massachusetts  General  Hospital  records  may  also  be 
cited,  a  boy  of  sixteen,  from  whom  a  fibro-myo-sarcoma 
was  removed;  well  one  year  after  operation,  no 
further  report. 

Of  Concetti's  cases,  19  were  operated  upon;  of 
these  9  died  of  rapid  recurrence,  3  of  peritonitis,  2  of 
shock,  the  others  of  infection  of  the  urinary  tract, 
cachexia,  etc. 

The  operative  measures  were  suprapubic  cystotomy, 
perineal  cystotomy,  and  in  female  children  dilating 
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the  urethra,  pulling  down  the  tumor  and  either  ligat- 
ing  or  curetting  the  growth  away;  the  latter  pro- 
cedure being  followed  by  rapid  recurrence. 

To  sum  up,  vesical  tumors  in  children  are  a  very 
great  rarity.  The  great  majority  appear  before  the 
fifth  year.  They  are  of  the  connective  tissue  type 
and  are  clinically  and  pathologically  malignant 
except  in  rare  instances.  Difficulties  of  micturition 
are  generally  the  earliest  symptom;  in  the  absence 
of  stricture  they  should  excite  suspicion.  Straining 
is  common.  Early  diagnosis  and  operation  offer 
the  only  hope  of  recovery.  With  the  more  exact 
means  of  diagnosis  now  at  our  command  it  is  to  be 
hoped  that  this  can  be  accomplished. 

In  regard  to  the  second  group  of  cases  occurring 
in  the  decade  from  20  to  30  years  of  age,  —  during 
this  period  both  epithelial  and  connective  tissue  types 
are  met.  In  16  cases  from  Albarran's  table  between 
these  ages,  8  were  epithelial  and  8  were  connective 
tissue  type.  The  sex  distribution  is  interesting  here, 
there  being  11  male  and  5  female.  Of  the  8  epithelial 
growths,  7  were  male  and  1  female.  Of  the  con- 
nective tissue  type,  there  were  4  each.  These  coincide 
with  the  cases  occurring  late  in  life  in  which  the 
epithelial  types  predominate  and  males  are  affected 
about  3  to  1.  In  the  connective  tissue  growth  in 
children  the  sexes  are  affected  about  evenly. 

In  the  series  of  114  cases  from  the  Mayo  Clinic,  5 
only  occurred  during  this  decade.  In  a  paper  from 
the  same  clinic,  entitled  "Results  in  the  Treatment 
of  Tumors  of  the  Urinary  Bladder,"  "  I  found  the 
report  of  4  cases,  aged  twenty,  twenty-two,  twenty- 
seven,  twenty-nine,  which  were  operated  upon  and  all 
have  since  died. 

Of  the  62  cases  of  tumor  from  the  Massachusetts 
General  Hospital  records,  there  were  but  4  during 
this  period.  All  of  these  made  operative  recoveries, 
in    3   the  further  history  is  unknown.     The  fourth 
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case,  a  woman  of  29,  from  whom  a  tumor  the  size  of 
a  walnut  was  removed  through  the  urethra,  died  thir- 
teen years  later  of  tuberculosis  of  the  lungs.  Unfor- 
tunately there  was  no  pathological  report  on  the 
specimen,  but  the  clinical  history  suggests  papilloma. 

In  a  series  of  24  cases  of  tumor  of  the  bladder, 
Pilcher  ^^  reports  one  case  of  a  girl  of  twenty,  with 
recurring  malignant  disease  of  the  bladder,  apparently 
successfully  treated  with  the  D' Arson val  current. 
Bremmerman  ^^  reports  a  case  of  twenty-four  years 
of  age  in  which  a  papilloma  was  successfully  treated 
by  fulguration. 

There  are  occasional  other  cases  reported,  but  they 
are  not  very  common  and  the  results  of  treatment 
in  the  majority  have  been  highly  unsatisfactory. 

Before  closing,  I  wish  to  say  a  word  in  regard  to 
the  occurrence  of  cancer  and  of  cancer  of  the  bladder 
in  the  young.  Hadda,^"  in  an  article  entitled  "Das 
Blasencarcinom  im  jugend  lichen  Alter  (unter  20 
Jahren)"  gives  the  following:  Of  7,330  cases  of  car- 
cinoma involving  all  locations  only  31  or  .42%  occurred 
in  individuals  under  twenty  and  181  or  2.57% 
between  twenty  and  thirty.  Of  5,006  cases  of  carci- 
noma 48  or  .96%  were  of  the  bladder  and  none  were 
under  twenty  years  of  age. 

In  this  connection  the  following  from  the  Massa- 
chusetts General  Hospital  records  is  of  interest:  In 
129  cases  of  carcinoma  of  or  involving  the  bladder  I 
found  one  case  of  adeno-carcinoma  of  the  rectum 
in  a  girl  of  seventeen  which  had  invaded  the  bladder 
secondarily.  This,  of  course,  is  not  to  be  regarded 
as  a  bladder  growth,  but  is  young  for  the  occur- 
rence of  cancer. 

Another  case  of  primary  cancer  in  a  girl  of  eighteen, 
which  was  described  by  the  pathologist  as  epidermoid 
cancer,  I  think  is  of  sufficient  interest  to  put  on 
record.  She  had  profuse  haematuria  for  eight  weeks. 
Cystoscopy  showed  a  sessile  tumor  on  the  posterior 
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wall  of  the  bladder  the  size  of  a  grape.  The  patient 
was  very  anaemic,  so  much  so  that  a  preliminary 
direct  blood  transfusion  was  done;  this  was  followed 
in  three  days  by  a  transperitoneal  cystotomy  (Aug.  2, 
1912),  with  removal  of  the  tumor  including  the  entire 
thickness  of  the  bladder  wall.  She  made  a  good  opera- 
tive recovery.  Note  one  year  later,  Sept.  24, 1913,  says 
well  for  six  months,  for  last  six  months  loss  of  weight 
and  strength.  General  examination  negative,  except 
for  three  months  pregnancy.  Cystoscopy  showed  nor- 
mal bladder,  some  urinary  frequency.  April,  1915. 
Patient  states  in  a  letter  that  she  went  through 
pregnancy  successfully;  no  trouble  at  present  except 
for  occasional  pain  in  suprapubic  scar. 

Between  the  ages  of  twenty  and  thirty,  I  find  two 
cases.  One,  a  woman  of  twenty-seven,  who  died 
thirteen  days  after  a  curettage  of  the  bladder  done  as 
a  palliative  measure.  The  pathological  diagnosis  was 
epithelioma.  The  second  was  a  man  of  thirty  who 
had  an  inoperable  cancer  of  the  bladder.  Diagnosis 
was  made  by  cystoscopy  and  rectal  palpation,  which 
showed  a  hard  mass  at  bladder  base.  This  case  is 
open  to  doubt,  as  there  was  no  pathological  exami- 
nation, but  the  case  was  clinically  malignant. 

A  case  of  carcinoma  occurring  at  the  age  of  seven- 
teen is  reported  from  the  Mayo  Clinic,  but  no  details 
are  given. 

It  will  be  seen  that  cancer  of  the  bladder  under 
thirty  is  a  very  rare  condition.  On  the  whole, 
tumors  of  the  bladder  occurring  in  the  young,  while  for- 
tunately rare,  are  nevertheless,  when  met  with,  most 
unsatisfactory  from  the  standpoint  both  of  diagnosis 
and  of  treatment. 
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A  STUDY  OF  ONE  HUNDRED  THIRTEEN  NEOPLASMS.  * 
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Although  much  has  been  written  about  the  diffi- 
culty of  differentiating  with  certainty  between  car- 
cinoma and  papilloma  of  the  bladder,  very  few,  if 
any,  systematic  and  comprehensive  pathological 
investigations  have  been  made  from  both  histological 
and  clinical  viewpoints  with  correlation  of  the  find- 
ings. It  is  generally  believed  that  such  differentiation 
is  often  impossible,  and  that  neither  the  cystoscope 
nor  the  pathologist  can  give  definite  and  reliable 
opinions.  From  a  study  of  one  hundred  and  thirteen 
tumors  of  the  bladder  that  have  come  under  our 
observation  at  the  Pathological  Laboratory  of  the 
Mount  Sinai  Hospital  during  the  past  ten  years,  and 
from  a  study  of  many  other  vesical  tumors  (more 
than  twenty-five  in  number),  where  the  material 
was  not  sufficient  to  be  included  in  the  series,  we  have 
come  to  the  conclusion  that  the  pathological  diag 
nosis  of  carcinoma  is  possible  in  most  cases.  Through 
the  kindness  of  Dr.  F.  S.  Mandlebaum,  Director  of 
the  Pathological  Laboratory  of  the  Mount  Sinai 
Hospital,  a  large  part  of  this  material  was  put  at  our 
disposal;  the  rest  was  collected  from  cases  in  our 
own  practice. 

*  From  the  Department  of  Surgical  Pathology,  Mt.  Sinai  Hospital. 
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The  opinion  that  pathological  diagnosis  is  not 
reliable  has  been  widely  accepted.  On  critical  study 
it  becomes  evident  that  credence  in  this  view  has 
become  established  by  the  support  of  some  correct 
assumptions,  but  depends  also  upon  many  fallacious 
conceptions.  We  could  summarize  the  various  patho- 
logical and  clinical  notions  that  have  led  to  the 
erroneous  belief  that  diagnosis  on  a  pathologic  basis 
is  not  reliable,  as  follows:  First,  papilloma  recurs 
in  the  bladder  interior  in  a  larger  percentage  of  the 
cases;  second,  papillomata  may  diffusely  involve 
the  whole  bladder,  producing  a  condition  of  papil- 
lomatosis with  a  malignant  clinical  course;  third, 
papilloma  is  often  indistinguishable  from  carcinoma, 
with  the  cystoscope;  fourth,  papillomata  may  be 
present  and  grow  over  a  carcinoma;  fifth,  it  has  been 
contended  that  it  is  impossible  to  obtain  adequate 
material  for  histological  studies  by  any  cystoscopic 
or  non-operative  means;  sixth,  metastases  may  occur 
in  the  wound  after  suprapubic  operation,  even  though 
the  primary  tumor  was  papilloma;  seventh,  the 
frequent  association  of  single  or  multiple  papillomata 
with  a  carcinoma  in  the  bladder;  eighth,  papilloma 
has  been  regarded  as  indistinguishable  from  car- 
cinoma with  the  microscope,  and  that  if  morphological 
criteria  exist,  they  are  not  dependable;  ninth,  if  car- 
cinomatous changes  occur  in  a  papilloma,  they  take 
place  in  the  so-called  "depth"  or  in  the  "base"  of  the 
tumor,  where  they  are  inaccessible  to  our  methods 
of  examination. 

If  we  analyze  carefully  all  of  these  notions  that 
could  shake  a  belief  that  pathological  differential 
diagnosis  between  carcinoma  and  papilloma  is  possible, 
we  find  that  only  the  first  three  conceptions  are  true. 
All  the  others  are  fallacious. 

When  we  first  took  up  the  question  as  to  whether 
the  possession  or  the  acquisition  of  biological  traits 
of    malignancy    is"  accompanied    by    demonstrable 
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structural  variations  from  the  normal  benign  type  in 
tumors  of  the  bladder,  we  were  inclined  to  be  skep- 
tical. As  time  went  oh,  however,  our  concepts  be- 
came completely  changed,  and  the  opposite  conclusion 
has  been  reached  in  looking  over  a  larger  amount  of 
material,  so  that,  to-day,  we  are  willing  to  go  on 
record  as  holding  the  belief  that,  in  most  cases,  the 
acquisition  of  malignancy  from  the  clinical  standpoint 
goes  hand  in  hand  with  the  appearance  of  definite 
histological  changes  in  the  type  of  growth,  and  that 
these  should  be  recognized  by  the  expert  pathologist. 

The  recognition  of  carcinoma  of  the  bladder  on  a 
pathological  basis  must  depend  upon  the  following: 
First,  that  morphological  characteristics  varying 
from  the  benign  type  do  occur  when  a  tumor  either 
possesses  or  has  acquired  the  clinical  traits  of  malig- 
nancy; second,  that  material  can  be  obtained  in  which 
certain  morphological  criteria  indicative  of  malig- 
nancy can  be  demonstrated;  and,  third,  that  the 
examiner  possesses  the  power  to  recognize  these 
criteria  when  they  do  occur. 

In  the  course  of  this  paper  it  will  be  definitely 
shown  that  morphological  changes  do  occur  in  most 
instances.  In  fact,  in  all  the  cases  of  carcinoma  of 
the  papillary  variety  with  but  one  exception  was  this 
the  case. 

As  regards  the  obtainment  of  material,  methods 
for  carrying  this  out  have  been  suggested  by  the 
author  in  previous  papers,^  the  use  of  the  operating 
cystoscope  having  been  recommended,  together  with 
the  punch  forceps,  or  the  snare  in  cases  of  papilloma. 

>  Buerger:  Transactions  of  the  Am.  Urol.  Assn.,  April,  1913. 

Same:  A  Clinical  Study  of  the  Application  of  Improved  Intravesical 
Operative  Methods  in  Diagnosis  and  Therapy;  Med.  Rec,  June  21, 
1913. 

Same:  Zur  Klinik  der  Operations-Cystoskopie;  Ztschr.  f.  Urol. 
Chir.,  Band  I.  Heft  5,  1913. 

Same:  Concerning  Certain  Problems  in  Urethrovesical  Diagnosis 
and  Treatment  (with  Description  of  a  New  Instrument) ;  Am.  Jour. 
Surg..  Feb.,  1915. 
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In  the  elaboration  of  the  theme,  the  subject-matter 
will  be  divided  up  in  the  following  way : 

I.  The  morphological  criteria  upon  which  a  diag- 
nosis of  papillary  carcinoma  can  be  made. 

II.  The  circumstance  that  these  criteria  occur 
in  portions  of  the  tumor  that  are  accessible  to  our 
diagnostic  methods,  since  — 

(a)  They  are  present,  not  in  the  inaccessible 
"depth"  of  a  tumor,  but  in  the  approachable  parts 
of  papillomata  that  have  undergone  malignant  change, 
and  since  — 

(b)  They  are  present  throughout  the  whole  of  the 
neoplasm  in  the  case  of  primary  carcinoma. 

III.  The  application  of  these  criteria  in  the  classi- 
fication of  my  series  of  one  hundred  and  thirteen 
tumors,  including  a  demonstration  of  their  value  in 
recognizing  the  true  nature  of  those  tumors  that  other- 
wise would  be  and  have  been  incorrectly  diagnos- 
ticated. 

Typical  Papilloma. 

For  a  thorough  understanding  of  the  histological 
criteria  upon  which  a  diagnosis  of  carcinoma  may  be 
based,  it  is  necessary  to  have  a  definite  knowledge 
regarding  the  normal  limit  of  variations  from  what 
may  be  called  the  typical  papilloma  growth.  The 
pathological  anatomy  of  the  true  papilloma  is  so  well 
known  that  I  need  hardly  go  into  detail  regarding  it 
here.  For  an  appreciation  of  the  points  to  be  brought 
out  in  this  paper  the  following  structural  characteris- 
tics alone  need  be  pointed  out. 

Papillomata  appear  either  as  pedunculated  growths 
or  as  sessile  tumors.  They  vary  considerably  as  to 
size.  The  pedunculated  form,  which  is  the  most 
common,  is  distinguished  by  its  pedicle.  Its  presence, 
however,  is  often  overlooked,  since,  by  virtue  of  exten- 
sive arborescence,   it  may  be  completely  shrouded 
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from  the  view  of  the  cystoscopist.  For  this  reason 
many  tumors  are  regarded  as  sessile  when  they  really 
belong  to  the  pedunculated  type.  If  we  look  at  a 
section  of  such  a  growth  (Fig.  1),^  we  will  note  the 
fact  that  the  pedicle  rises  perpendicularly  from  the 
surface,  and  that  it  may  grow  into  the  bladder  lumen 
for  a  considerable  distance  before  villi  are  given  oflf. 
The  submucous  tissues  hypertrophy  considerably 
and  the  pedicle  contains  many  new  formed  vessels, 
some  of  large  calibre  but  thin-walled,  others  smaller 
with  thicker  walls.  A  knowledge  of  the  general 
architecture  and  microscopic  structure  of  the  pedicle 
is  important  for  a  correct  conception  of  what  "infiltra- 
tion" of  the  so-called  base  of  the  growth  with  car- 
cinoma may  mean.  In  general,  a  thorough  study 
of  the  pathology  of  these  growths  will  reveal  the  fact 
that  ablation  of  the  tumor  by  means  of  a  snare  or 
other  instruments  would  leave  the  bladder  wall  per- 
fectly intact  except  for  a  moderate-sized  hiatus  in 
the  mucous  membrane. 

Similar  conclusions  can  be  arrived  at  when,  after 
the  use  of  the  snare,  the  region  of  the  base,  root  or 
pedicle  is  extirpated  with  the  cystoscopic  punch 
forceps.  A  study  of  a  number  of  specimens  was  made 
in  this  way.  In  some  instances  we  found,  at  the 
periphery  of  the  pedicle,  a  tendency  of  the  mucous 
membrane  to  proliferate,  attended  with  some  in- 
flammation of  the  submucosa,  or  with  the  production 
of  minute  villi  in  the  surrounding  mucous  membrane. 
But,  as  a  rule,  if  marked  inflammation  is  absent,  there 
is  Httle  of  that  intense  proliferation  of  the  epithelial 
elements,  and  little  of  that  oedema  which  is  so  charac- 
teristic of  the  infiltrating  carcinomata. 

An  investigation  of  the  base  of  the  papillomata 
during  life,  that  is,  by  means  of  the  operating  cysto- 

» I  am  indebted  to  Dr.  F.  S.  Mandlebaum,  Director  of  the  Pattio- 
logicai  Laboratory,  Mt.  Sinai  Hospital,  for  the  preparation  of  the 
photomicrographs  reproduced  here. 
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scope,  shows  that  we  can  remove  by  means  of  the 
punch  forceps  practically  everything  that  is  left  of  a 
papilloma  after  the  use  of  a  snare. 

Sessile  Papilloma.  It  is  essential  to  have  an  exact 
idea  of  the  histology  of  these  growths  in  order  to 
explain  the  possibility  of  certain  types  of  infiltrating 
carcinoma  that  may  develop  in  them  and  to  appre- 
ciate the  difficulty  of  a  thorough  removal  of  this  type 
of  growth. 

A  reference  to  Fig.  2  will  show  the  general  con- 
formation of  this  type  of  growth  and  the  relation  of 
its  epithelium  to  the  surrounding  mucous  membrane. 

The  Histology  of  Papillomata.  Regarding  the  villi, 
we  may  group  these  into  two  types,  the  massive  villi, 
with  many  layers  of  cells,  and  the  slender  villi  that 
vary  only  as  to  length.  The  massive  type  has  a 
tendency  to  fuse,  so  that  enormous  nesls  of  cells  are 
produced.  These  may  give  the  impression  of  solid 
carcinoma  to  the  inexperienced  eye,  particularly  when 
the  section  is  made  perpendicularly  to  the  long  axis 
of  the  papillae. 

Certain  of  the  atypical  appearances  noted  in 
papillomata  are  not  to  be  regarded  as  indicative  of 
malignancy.  Some  of  these  are  degenerative,  others 
metaplastic.  There  may  be,  first,  the  formation  of 
glands  or  cysts,  the  conversion  of  the  epithelium  into 
cylindrical  and  cuboidal  epithelium  with  the  acquisi- 
tion of  the  property  of  secretion;  second,  intense 
inflammatory  invasion  with  round  cells,  infiltration 
of  the  epithelium  with  fine  fusiform  cells,  probably 
angioblasts;  third,  conversion  of  some  of  the  cells  into 
squamous  cells,  such  as  are  within  the  normal  type  of 
cell. 

There  are  certain  other  changes  that  must  be 
differentiated  from  those  which  we  regard  as  evidences 
of  malignancy.  These  is  a  slight  variation  in  the 
size  of  the  nucleus, —  nuclei  larger  than  normal,  and 
a  tendency  for  the  basal  cells  to  vary  from  the  normal. 
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In  places,  cells  similar  to  the  fusiform  malignant 
variety  are  encountered.  On  the  whole,  however, 
none  of  these  changes  are  sufficient  to  the  experienced 
eye  for  a  diagnosis  of  variation  from  the  normal, 
nor  are  they  to  be  regarded  as  suggestive  of  malig- 
nancy. 

In  the  sessile  papillomata,  there  is  marked  pro- 
liferation of  epithelial  cells  in  a  fashion  similar  to  that 
observed  in  the  case  of  certain  flat  papillomata  or 
condylomata  of  the  integument.  The  margin  of 
these  growths  was  studied  in  a  number  of  specimens. 
In  small  tumors  of  this  variety  we  often  find  that  the 
epithelial  proliferation  is  nothing  more  than  an 
exaggeration  of  the' Von  Brun-Limbeck's  nests,  and 
we  must  regard  some  of  the  neoplasms  as  originating 
from  these  formations.  If  we  study  the  epithelium 
in  the  neighborhood  of  such  growths,  we  shall  often 
see  papilloma  formation  in  its  earliest  stages.  Thus 
we  may  see  single  tufts  or  solitary  excrescences  which 
present  rather  long,  finger-like  growths  of  connective 
tissue  surrounded  by  epithelium.  The  submucous 
tissues  under  these  flat  tumors  often  show  evidences 
of  infiltration  with  round  cells,  but  not  any  more 
extensively  than  the  surrounding  epithelium. 

Recurrences  in  Papilloma.  It  is  a  well-known  fact 
that  recurrences  take  place  after  the  removal  of 
papillomata,  whether  the  high-frequency  method  be 
employed  or  whether  a  surgical  operation  be  done. 
It  is  also  known  that  papillomata  may  occur  else- 
where in  the  bladder  after  the  removal  of  the  primary 
growth.  Our  own  observations  have  shown  that 
carcinoma  and  papilloma  may  exist  in  the  bladder 
at  the  same  time,  and  that  after  a  primary  papilloma 
there  may  be  a  recurrence  of  the  papilloma  in  one 
part  of  the  bladder,  and  a  growth  of  carcinoma  in 
another.  We  have  further  been  able  to  demonstrate 
that  papillomata  may  develop  in  other  parts  of  the 
bladder  even  after  carcinoma  has  made  its  appearance. 
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This  is  important  in  diagnosis,  because  the  mere  fact 
that  a  diagnosis  of  papilloma  is  made  on  a  section 
removed  from  the  bladder  does  not  mean  that  car- 
cinoma is  absent.  We  must  remember  that  a  car- 
cinoma and  a  papilloma  may  both  be  present  at  the 
same  time.  That  this  is  true  not  only  autopsy 
specimens  but  also  clinical  findings  and  microscopic 
studies  have  shown.  It  is  necessary,  then,  to  obtain 
material  from  the  carcinomatous  growth  itself  for 
pathological  diagnosis. 

Our  studies  have  brought  us  to  certain  conclusions 
as  to  the  possible  course  of  recurrences  of  papilloma. 
There  are  several  possibilities:  papilloma  may  recur 
as  papilloma;  papilloma  may  be  followed  by  a  con- 
dition of  papillomatosis;  papilloma  may  be  followed 
by  primary  carcinoma;  by  a  papilloma  which  has 
become  converted  into  a  carcinoma,  or  by  multiple 
papillomata,  one  or  more  of  which  may  become  car- 
cinomatous. 

We  believe  that  the  recurrence  of  papilloma,  as 
such,  cannot  be  regarded  as  indicating  that  the 
primary  growth  was  malignant,  nor  that  the  new 
tumor  is  necessarily  of  that  nature.  All  our  clinical 
as  well  as  pathological  data  point  to  the  benign  nature 
of  this  type  of  growth.  Although  it  has  been  found 
in  the  case  of  carcinomatous  change  of  papillomata 
that  certain  cell  variations  are  characteristic,  a  very 
careful  investigation  of  those  cases  of  papilloma  which 
recur  as  papilloma  fails  to  reveal  any  such  cellular 
anomalies.  At  any  time,  however,  as  will  be  shown 
further  on,  either  a  primary  papilloma  or  its  recur- 
rence may  acquire  malignant  properties,  the  objective 
manifestations  of  which  can  be  visualized  with  the 
microscope.  Certain  it  is,  that  in  many  of  our  cases 
recurrences  were  shown,  both  clinically  and  patho- 
logically, to  have  acquired  malignant  properties,  either 
as  primary  carcinomata  or  papillomata  that  had 
undergone  carcinomatous  change. 
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I.    The  Possibility  of  Pathological  Diagnosis. 

What  are  the  morphological  criteria  upon  which  a 
diagnosis  of  papillary  carcinoma  can  be  made?  In 
discussing  this  theme,  we  will  point  out  what  the 
histological  criteria  are,  upon  which  a  pathological 
diagnosis  of  carcinoma  can  be  made;  we  will  show 
that  these  were  present  in  all  of  our  cases  of  malig- 
nancy; we  will  demonstrate,  by  a  study  of  those 
papillomata  that  have  undergone  early  change,  where 
these  alterations  occur,  namely,  in  accessible  portions 
of  the  tumor,  and,  finally,  will  review  the  diagnosis 
of  all  of  the  various  types,  with  a  view  to  demon- 
strating how  a  diagnosis  should  be  made  in  each 
instance. 

It  was  only  after  a  very  thorough  pathological 
investigation  of  papillomata  and  carcinomata  that 
the  conviction  was  forced  upon  us  that  certain  peculiar 
abnormalities  in  the  conformation  of  the  cells  regu- 
larly mean  either  the  presence  of  primary  carcinoma 
or  carcinomatous  change  in  a  papilloma.  These  are: 
cells  manifesting  irregularities  in  size  and  shape; 
nuclei  rich  in  chromatin,  deeply  staining  and  of  bizarre 
shape;  cells  with  atypical  mitoses;  giant  cells  and 
multi-nucleated  cells.  All  these,  when  occurring  in 
papilloma  of  the  bladder,  indicate  the  presence  or 
beginning  of  carcinomatous  change.  It  will  be 
granted  that  certain  variations  in  the  type  cell  belong 
to  the  benign  growths,  and  that  the  proper  estimation 
of  such  changes  depends  to  a  great  extent  upon  per- 
sonal interpretation.  It  is  true  that  in  such  matters 
as  these  no  hard  and  fast  rules  can  be  laid  down,  and 
we  can  only  in  a  general  way  indicate  from  personal 
observation  what  types  of  variations  from  the  normal 
can  be  regarded  as  indicating  malignancy.  In  the 
case  of  other  organs,  such  as  the  thyroid,  the  liver, 
etc.,  atypical  cells  per  se  cannot  be  regarded  as  evi- 
dences of  malignancy.     In  the  bladder,  however,  our 
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experience  has  led  us  to  conclude  that  whenever  such 
cells  are  present  a  very  thorough  search  through  the 
tumor  will  often  disclose  other  distinct  evidences  of 
malignancy.  Another  and  most  reliable  evidence  of 
carcinomatous  change  will  be  found  in  a  disturbed 
relationship  of  the  cells  to  each  other,  in  a  loss  of  the 
typical  palisade  arrangement  of  the  cells,  in  the 
presence  of  long  fusiform  or  compressed  type  of  cells, 
in  the  existence  of  evidences  of  infiltration  of  the 
stroma  and  penetration  of  the  basal  membrane,  in  the 
presence  of  cells  in  the  capillaries,  and,  finally,  in  the 
occurrence  of  epithelial  cells  in  the  submucosa  or 
muscular  coats  of  the  vesical  wall. 

These  criteria  have  enabled  us  to  recognize  the 
presence  of  a  malignant  tumor  in  seventeen  cases 
where  the  material  would  have  led  to  an  incorrect 
or  a  doubtful  diagnosis,  if  our  present  standards  were 
rejected.  If  we  accept  these  criteria,  we  shall  also 
-be  able  to  diagnosticate  malignancy  from  a  relatively 
small  amount  of  material,  and  the  report  "insufficient 
for  diagnosis,"  such  as  is  often  made  by  the  patholo- 
gist, will  be  less  frequently  given. 

To  illustrate.  Fig.  3  is  taken  from  bladder  washings 
in  a  case  of  a  clinically  doubtful  tumor  of  the  bladder. 
A  study  of  this  slide  reveals  many  atypical  squamous 
cells,  cells  with  atypical,  lobulated  nuclei,  atypical 
mitoses,  etc.;  in  short,  cells,  that  may  be  regarded 
as  emanating  from  a  carcinoma.  A  subsequent  sec- 
tion from  additional  material  proved  the  case  to  be  one 
of  squamous-celled  carcinoma. 

Another  instance  in  which  the  value  of  the  cellular 
changes  and  abnormalities  in  diagnosis  is  well  demon- 
strated is  Case  18  (M.  B.).  Here,  the  first  specimen 
remained  undiagnosticated  (Aug.  14,  1911,  and  Aug. 
26,  1911).  On  thorough  examination  of  this  specimen 
(Fig.  4),  we  find  the  atypical  cells,  the  fusiform  cells, 
deeply  staining  cells;  in  short,  sufficient  evidence 
to  warrant  the  diagnosis  of  carcinoma.     Fig.  5,  taken 
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from  material  obtained  during  treatment  with  the 
high-frequency  current,^  should  also  have  been  re- 
garded as  being  carcinomatous,  because  of  the  atypical 
fusiform  cells  and  the  atypical  nuclei.  Subsequent 
material,  as  well  as  the  autopsy  specimen,  shows  that 
we  were  dealing  with  a  papillary  carcinoma.  Fig.  6 
shows  the  papillary  carcinoma  with  cells  resembling 
the  papilloma  cells,  but  staining  more  deeply,  more 
rich  in  chromatin  and  diffusely  invading  the  connec- 
tive tissue  and  muscle. 

We  have  observed  many  other  such  cases.  In  Case 
14  (P.  B.),  where  the  fulguration  material^  included 
atypical  cells,  but  was  not  considered  ample  for 
diagnosis,  subsequent  material  showed  (Fig.  7)  not 
only  the  atypical  cells,  but  papillary  carcinoma  infil- 
trating the  muscle. 

In  Case  4  (T.  T.)  the  material  excised  from  a  papil- 
lomatous growth  (Fig.  8)  —  revealing  the  atypical 
fusiform  cells,  and  the  peculiarity  of  the  arrangement 
of  the  cells  —  should  have  been  sufficient  for  a  recog- 
nition of  the  malignant  nature  of  the  tumor.  Figi  9, 
a  section  of  the  tumor  obtained  later  by  resection, 
disclosed  a  diffusely  infiltrating  papillary  carcinoma 
with  phosphatic  encrustations  on  its  surface. 

Still  more  suggestive  is  the  combination  of  atypical 
cells  in  the  papillomatous  portion  of  the  tumor,  and 
the  infiltration  of  the  stroma  with  cells  that  are  dis- 
tinctly carcinomatous.  Such  large  cells  are  often 
of  the  squamous  variety  (Case  22),  traceable  to  a 
metaplasia  of  the  tumor,  some  portion  of  which  has 
become  carcinomatous  (Fig.  10). 

Concerning  the  other  criteria  that  must  be  relied 
upon  in  diagnosis,  we  may  mention  infiltration  of  the 
connective  tissue  stroma.  This,  it  will  be  granted, 
is  accepted  by  all  pathologists  as  an  indication  of 
malignancy,  but  in  our  experience  it  is  usually  accom- 

»  Refers  to  tissue  adhering  to  the  high-frequency  electrode. 
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panied  by  the  cellular  changes  above  referred  to. 
Thus,  in  Case  9,  after  very  careful  search,  to  which 
we  were  incited  by  the  finding  of  atypical  cells,  we 
were  successful  in  finding  areas  of  infiltration  (Fig.  11) 
and  islands  of  cells  in  the  stroma,  as  further  evidence 
of  the  malignant  nature  of  this  growth. 

In  short,  as  has  already  been  pointed  out  by  Zucker- 
kandl  *  (although  his  statements  are  not  absolutely 
convincing,  because  of  the  absence  of  definite  case 
and  pathological  reports),  the  presence  of  certain 
atypical  changes  in  the  cells  either  without  or  associated 
with  evidences  of  infiltration  in  the  stroma,  islands 
of  cells  in  the  stroma,  cells  in  the  capillaries,  etc.,  all 
these  must  be  regarded  as  expressions  of  carcinoma- 
tous change,  or  of  the  presence  of  a  primary  carcinoma. 

A  study  of  fifty-two  carcinomata,  forty-five  of  which 
were  papillary,  five  squamous  and  two  metastatic, 
demonstrated  that  manifestations  of  structural  varia- 
tion from  the  normal  papilloma  type  could  he  found  in 
all  hut  one  case.  The  peculiar  nature  of  this  one 
exception  to  the  rule  will  be  discussed  later  on;  at 
the  present  moment  it  need  merely  be  pointed  out 
that  one  variety  of  malignant  papilloma,  "an  infiltra- 
ting papilloma,"  need  have  none  of  the  cellular  ear- 
marks of  malignancy,  at  least  as  far  as  our  material 
could  disclose. 

A  review  of  material  obtained  between  the  years 
1905  and  1914,  inclusive,  shows  that  in  a  number  of 
instances  of  carcinoma  the  diagnosis  would  have  to 
be  regarded  as  doubtful;  but  on  the  basis  of  the 
criteria  set  down  by  us  in  1915,  a  correct  diagnosis 
could  be  made  in  every  instance. 

II.     Morphological  Criteria. 

The  morphological  criteria  are  present  in  parts  of  the 
tumor  that  are  accessible  to   our  diagnostic  methods, 

« Zuckerkandl,  Verhandl.  d.  deut.  Gesell.  f.  Urol.,  1909. 
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occurring  in  papillomata  that  have  undergone  early 
malignant  change,  and  certainly  also  in  the  primary 
carcinomata. 

A.  Perhaps  the  most  instructive  variety  of  papil- 
lary carcinoma  is  that  in  which  we  have  reason  to 
believe  that  a  papilloma  is  undergoing  malignant 
change.  The  question  as  to  whether  this  occurs  or 
not  has  been  a  mooted  one  for  many  years.  Path- 
ologists have  expressed  diametrically  opposite  views, 
although  the  weight  of  opinion  at  the  present  time 
seems  to  favor  the  assumption  that  carcinomatous 
change  does  occur  in  papillomata.  Sufficient  clinical 
data  have  been  adduced  to  support  the  view  that 
such  changes  take  place,  and  Mandlebaum  *  describes 
a  sjjecimen  tliat  seems  to  us  to  offer  conclusive  evi- 
dence of  the  possibility  of  such  transformation. 

Our  own  material  has  yielded  us  ample  clinical 
and  pathological  corroboration  of  our  view  that  a 
metamorphosis  of  papilloma  into  carcinoma  does 
occur.  Furthermore,  we  believe  that  such  a  change 
takes  place  very  frequently  and  could  be  demonstrated 
in  at  least  thirteen  out  of  our  fifty-two  cases  of  car- 
cinoma, namely  25%.  Some  of  the  most  instructive 
of  our  specimens  are  those  obtained  before  the  year 
1910.®  At  that  time  almost  all  of  the  tumors  of  the 
bladder  were  at  once  subjected  to  suprapubic  cyst- 
otomy and  total  excision,  so  that  in  these  a  thorough 
examination  of  the  mode  of  origin  of  the  carcinoma- 
tous change  could  be  carefully  investigated.  From 
our  specimens  we  were  able  to  conclude  that,  first, 
carcinomatous  change  in  a  papilloma  is  possible  and 
does  occur  rather  frequently;  second,  that  this  change 

'Surg.  Gynec.  &  Obst.,  1907,  pp.  315-323. 

Through  the  courtesy  of  Dr.  Mandlebaum,  Pathologist  Mt.  Sinai 
Laboratory,  photomicrographs  of  two  of  his  specimens  are  reproduced 
here.     (See  Figs.  13  and  14.) 

•  Since  1910  many  cases  have  been  treated  with  the  high-frequency 
method,  so  that  minute  pieces  derived  from  bladder  washings  or 
8i>ecimens  excised  through  the  cystoscope  represented  in  many 
nstances  the  only  material  sent  to  the  laboratory. 
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occurs  in  accessible  portions  of  the  tumor,  that  is, 
not  in  the  "depth,"  as  has  been  generally  assumed 
to  be  the  case,  but  anywhere  in  the  surface  or  in  the 
deeper  parts  of  the  villi;  third,  that  in  the  early 
stages  the  villi  alone  may  be  involved;  fourth,  that 
villous  changes  may  be  accompanied  by  infiltration, 
by  invasion  of  the  deeper  parts,  or  by  metastases  in 
the  capillaries;  fifth,  that  all  stages  in  the  transforma- 
tion of  a  papilloma  into  carcinoma  can  be  followed  in  the 
various  specimens,  up  to  the  point  of  complete  trans- 
formation, or  even  to  the  stage  where  an  infiltrating 
carcinoma  involves  all  the  coats  of  the  bladder  wall. 

We  have  been  able  to  group  the  various  changed 
papillomas  into  six  classes,  depending  upon  whether: 
first,  epithelial  changes  alone  were  present  (Fig.  12a) ; 
second,  where  changes  in  the  cells  together  with  infil- 
tration of  the  stroma  co-exist  (Fig.  126) ;  third,  where 
extensive  cellular  changes,  with  invasion  of  the  capil- 
laries of  the  stroma,  could  be  found  (Fig.  12c) ;  fourth, 
where  there  are  surface  changes  in  cells,  cellular 
changes  in  the  stroma,  and  nests  of  cells  in  the  pedicle 
(Fig.  12d);  fifth,  where  extensive  surface  epithelial 
changes,  slight  foci  of  invasion  into  the  pedicle,  could 
be  found  (Fig.  12e) ;  and  finally,  sixth,  where  there 
are  surface  changes,  with  distinct  carcinomatous 
change  in  the  periphery  of  the  growth,  the  pedicle 
and  the  stroma  being  intact  (Fig.  12/). 

These  six  groups  must  not  be  regarded  as  distinct 
varieties,  for  a  change  from  one  type  into  another 
may  occur  as  growth  progresses.  The  classification 
is  to  be  accepted  rather  as  a  schematic  grouping  that 
may  aid  in  elucidating  the  chief  arguments  contained 
in  this  paper. 

In  Case  52  (small  growths  removed  by  Dr.  Ware, 
July  20,  1906)  we  have  a  specimen  with  the  general 
structure  of  a  papilloma,  but  with  the  evidences  of 
epithelial  transformation  and  carcinomatous  change 
in  the  deeper  layers  of  the  villi.     There  is  extensive 
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change  near  the  surface  of  the  growth,  extending 
downward  for  a  considerable  distance,  but  always 
removed  from  the  pedicle.  Fig.  13  shows  the  type 
of  these  changes  in  the  villi.  Fig.  14  shows  at  7 
o'clock  the  distal  portion  of  the  pedicle,  in  the  center, 
the  area  of  carcinomatous  change  shown  in  Fig.  13. 
Diagrammatically,  this  case  is  depicted  in  Fig.  12a. 

A  study  of  this  particular  case  would  lead  us  to 
conclude,  first,  that  carcinomatous  changes  occur 
anywhere  in  the  epithelium,  certainly  in  portions 
accessible  and  far  removed  from  the  pedicle;  second, 
that  they  may  occur  in  several  places  at  the  same 
time;  third,  that  portions  excised  through  the  opera- 
ting cystoscope  would  have  been  adequate  to  make 
a  positive  diagnosis. 

Illustrative  of  the  second  type,  in  which  changes  in 
the  epithelial  cells  are  associated  with  infiltration  of  the 
stroma,  the  pedicle  being  uninvolved,  we  have  Case  43. 

Case  43  (J.  B.).  Here,  too,  the  topography  is  that 
of  a  papilloma  (Fig.  15),  but  many  places  are  occupied 
by  atypical  cells.  There  is  also  deep  invasion  (Fig. 
16.)  Here,  it  is  difficult  to  differentiate  between  a 
papilloma  which  has  become  changed  into  carcinoma 
in  many  places,  or  primary  carcinoma  of  the  papillary 
variety  with  rather  typical  structure.  The  general 
appearance  of  such  tumors  could  be  that  of  papilloma 
with  very  few  lesions  in  the  stroma,  the  changes  being 
especially  marked  near  the  surface.  The  diagnosis 
could  be  easily  made  cystoscopically  by  the  operating 
cystoscope,  although  the  general  topographic  appear- 
ance would  be  misleading.  The  value  of  atypical 
cells  here  too  will  play  an  important  r61e. 

Another  example  of  the  variety  of  changed  papilloma 
is  Case  10.  Here  we  also  have  a  small  tumor  with  the 
general  conformation  of  a  papilloma,  with  a  pedicle 
and  without  any  considerable  invasion  of  the  pedicle. 
Material    was    obtained    by    complete    excision    of 
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the  tumor  in  a  case  in  which  a  papilloma  had  been 
removed  in  the  year  1906.  Carcinomatous  material 
obtained  July  21,  1909,  was  therefore  a  recurrence. 
The  general  topography  (Fig.  17)  was  that  of  papil- 
loma with  a  distinct  pedicle,  but  in  the  surface  epithe- 
lium there  were  distinct  evidences  of  atypical  cells, 
deeply  staining  cells,  large  atypical  nuclei,  disordered 
grouping  of  the  cells,  the  general  arrangement  being 
almost  everywhere  that  of  a  papilloma.  It  is  interest- 
ing to  note  that,  in  some  places,  no  atypical  cells  are 
present,  which  points  to  the  advisability  of  examining 
considerable  material.  After  careful  search,  several 
places  were  found  in  which  nests  of  cells  had  found 
their  way  into  the  stroma,  and  there  were  certain 
isolated  cells  and  strands  of  cells  of  the  squamous 
type  in  the  connective  tissue  (Fig.  18).  This  again 
bears  out  the  reliability  of  assuming  that  atypical 
cells  mean  malignancy. 

Summary.  A  tumor  resembling  a  papilloma, 
which  shows,  even  on  high-power  examination  of  a 
large  part  of  it,  typical  papilloma,  but  which,  on 
more  careful  examination,  discloses  atypical  cells 
and  distinct  places  of  infiltration.  The  diagnosis 
could  have  been  made  on  the  atypical  cells.  The  proof 
that  we  are  dealing  here  with  a  carcinoma  is  found 
in  the  fact  that  there  are  a  number  of  places  in  which 
atypical  carcinoma  cells  can  be  seen  in  the  stroma. 
Some  of  these  are  of  the  squamous  type.  From  this  the 
conclusion  can  be  drawn  that  sometimes  squamous  cel- 
led carcinoma  may  arise  in  metamorphosed  papilloma. 

An  example  of  the  third  type  of  changed  papil- 
lomas is  Case  11  (J.  S.),  Here  we  had  a  well  peduncu- 
lated tumor,  with  no  macroscopic  evidence  of  any 
tumor  in  the  depth  or  in  the  stalk.  However,  there 
were  markedly  anomalous  cells.  In  a  number  of 
places  further  evidence  of  the  malignant  nature  of 
this  growth  was  obtained  in  the  presence  of  capil- 
laries filled  with  atypical  cells. 
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Summary.  General  topography  of  a  papilloma; 
evidently  carcinomatous  change  in  a  papilloma;  the 
diagnosis  corroborated  by  finding  of  invasion  of  the 
capillaries. 

Another  interesting  example  of  the  third  type  of 
changed  papilloma  is  Case  41  (G.  L.).  Here  was  an 
exquisitely  papillomatous  growth  of  small  size  in 
which  the  diagnosis  could  have  been  made  from  any 
portion  of  the  surface  of  the  growth. 

Fig.  19  shows  that  the  general  conformation  of  the 
growth  is  that  of  a  papilloma.  Microscopically  there 
is  no  invasion  of  the  deepjer  parts,  the  neoplasm  being 
althogether  a  surface  growth.  In  the  surface  of  the 
growth  there  were  carcinomatous  villi  that  could  be 
mistaken  for  the  villi  of  a  true  papilloma,  if  the  cells 
are  not  carefully  studied.  Fig.  20  illustrates  the 
atypical  changes  in  the  cells,  the  squamous  meta- 
morphosis characteristic  of  carcinoma  and  rarely 
found  so  atypical  in  true  papilloma.  This  is  also 
taken  from  near  the  surface  of  the  growth.  Fig.  21 
exemplifies  how  the  capillaries  in  the  depth  are  in- 
vaded by  the  cells  that  have  acquired  carcinomatous 
character. 

Summary.  General  appearance  of  papilloma; 
no  macroscopic  deep  invasion,  but  undoubtedly 
carcinoma,  as  shown  by  the  deep  invasion  microscopi- 
cally, invasion  of  the  blood  stream,  changes  in  the 
cells;   in  all  probability  a  changed  papilloma. 

Another  interesting  case  of  changed  papilloma, 
and  one  which  belongs  to  the  fourth  type,  is  that 
presented  by  Case  2  (N.  S.). 

Here  we  also  had  a  papillomatous  growth. 
Although  it  had  the  general  conformation  of  a  papil- 
loma and  was  mistaken  for  papilloma,  in  the  examina- 
tion of  certain  specimens  removed  from  the  surface 
our  recent  studies  have  shown  that  these  very  speci- 
mens contained  sufficient  evidence  of  maUgnancy  to 
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have  warranted  the  diagnosis  of  carcinoma.  There 
were  enormous  nuclei  and  an  atypical  arrangement 
of  cells  in  the  stroma,  features  which  were  overlooked 
at  the  examination  made  June  12,  1911.  Autopsy 
confirmed  the  diagnosis  of  carcinoma,  extensive 
infiltration  having  been  found  in  the  depth  and  capil- 
laries invaded  with  atypical  cells. 

Summary.  Tumor,  with  the  general  topography 
of  a  papilloma ;  evidently  carcinomatous  degeneration 
of  a  papilloma.  Atypical  cells  and  infiltration  of  the 
stroma  should  have  led  to  diagnosis  of  carcinoma. 

An  extremely  interesting  variety  of  changed  papil- 
loma is  the  fifth  type. 

Case  46.  Here  we  see  practically  the  whole  surface 
of  a  pedunculated  growth  converted  into  carcinoma, 
only  a  few  islands  of  papilloma  remaining,  as  depicted 
in  Figs.  22  and  12e. 

Illustrating  the  variety  of  changed  papillomata 
(type  VI),  we  have  Case  48  (G.  N.,  April,  1906),  a 
growth  in  which  but  a  small  area  of  carcinoma  could 
be  found.     (Fig.  12/.) 

Here  we  have  a  very  small  surface  papilloma  with- 
out any  apparent  involvement  of  the  muscularis, 
showing,  near  its  periphery,  the  development  of  either 
a  primary  papillary  carcinoma  or  a  change  in  the 
papilloma  itself.  Where  we  see  atypical  cells,  we  also 
find  a  corresponding  infiltration  of  the  deeper  tissues. 

In  addition  to  the  changed  papillomata  just 
described  we  give  a  brief  account  of  the  five  others: 

Case  22  (L.  S.,  April  24,  1912).  Another  case 
belonging  to  the  second  type  of  changed  papillomata. 
The  preliminary  diagnosis  was  incorrect,  but  on  the 
criteria  of  1915  the  diagnosis  could  easily  have  been 
made.  Fig.  10  shows  not  only  the  changed  areas 
in  the  papillomatous  portion  of  the  tumor,  but  also 
the  atypical  cells,  the  infiltration  of  the  stroma  and 
the  villi  with  the  squamous  type  of  cells.     From  my 
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studies  of  this  case  we  would  regard  this  as  evidencing 
a  carcinomatous  change  in  a  pre-existing  papilloma. 
In  the  course  of  time  a  portion  of  this  became  meta- 
morphosed into  squamous  type  of  carcinoma,  with 
subsequent  infiltration  of  the  stroma  and  the  villi. 

Case  7  (O.  F.,  1905,  1907,  1912).  Papillomatosis 
with  change  into  carcinoma  in  the  specimens  removed 
in  1912. 

Case  13  (J.  J.,  1905,  1911,  1913,  1914).  Case  of 
papillomatosis  with  carcinomatous  change  in  a 
papilloma,  and  metastasis  in  the  suprapubic  scar, 
the  original  vesical  tumor  having  been  cured  by 
operation  (Dr.  E.  Beer). 

Case  27  (I.  Z.,  1913).  Papilloma  changed  into 
papillary  carcinoma,  also  infiltration  with  squamous 
type  of  cells. 

Case  34  (J.  N.,  1914).  Typical  carcinomatous 
change  in  a  papilloma,  reported  as  papillary  car- 
cinoma. 

Critique  of  the  Existence  of  Changed  Papillomata. 

Our  thirteen  instances  of  carcinomatous  changes 
in  a  papilloma  will  be  open  to  the  criticism  that  we 
cannot  in  every  case  prove  clinically  that  papilloma 
existed  for  a  long  time  before  carcinomatous  change 
took  place.  In  most  of  the  instances  the  pathological 
data  seem  to  us  to  be  sufficient  to  assume  that  such 
a  change  had  taken  place,  nor  need  we  accept  only 
such  to  be  carcinomatous  that  recur  after  operation 
or  metastasis.  For,  given  a  tumor  in  which  early 
changes  have  taken  place,  and  an  extensive  or  thorough 
operation  done,  why  need  we  expect  a  recurrence  or 
other  clinical  manifestations  of  malignancy  in  every 
case?  Do  we  expect  such  an  issue  in  carcinoma  of 
the  breast  or  other  regions?  Certainly  such  proof 
is  not  at  all  necessary.  As  for  the  previous  history, 
one  case  gave  a  history  of  papilloma  growth  for  more 
than  seven  years  (Case  7) ,  another  for  over  three  years 
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Fig.  1. 
Typical  Papilloma. 


Fig.  2. 
Sessile  Papilloma. 
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Fig.  3. 
Atypical,  multinucleated  squamous  cells  indicating  car- 


cmomatous  source. 


Fig.  4. 
Atypical  nuclei  and  cells  from  Papillary  Carcinoma. 


Fig.  .J. 

Atypical  fusiform  cells  adhering  to  high-frequency  electrode  — 
from  same  case  as  Fig.  4. 
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Fig.  6. 


From  same  source  as  Figs.  4  and  5 ;  small-celled  Papillary  Carcinoma  — 
proof  of  reliability  of  morphological  criteria. 
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Fig.  7. 
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Above,  cells  of  bizarre  shape,  etc. ;    below  and  to  the  right, 
muscle  infiltrated  with  Papillary  Carcinoma. 
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Fig.  8. 

Atypical  cells  (fusform  type)  in  small  amount  of  material. 
(Case  4.) 


Fig.  9. 

Section  through  tumor  and  bladder  wall  (Case  4) ;  on  surface, 

phosphatic  encrustation;  below,  diffuse  infiltration  of  wall 

with  Papillary  Carcinoma  down  to  peritoneum. 


Kig.  10. 

Changed  Papilloma;    above  and  to  the  right,  atypical  cells  in 

base  of  villus;  center  and  left,  squamous  type  of 

carcinoma  cells  invading  stroma  and 

penetrating  villus.      (Case  22.) 


Fig.  11. 

From  tumor  easily  mistaken  grossly  and  microscopically  for 

papilloma;    on    right,    almost    indistinguishable    from 

Papilloma;  in  center,  cells  invade  stroma.      (Case  9.) 
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Fig.  13. 

Carcinomatous  change  in  epithelium  of  villus.     (Case  52.) 

After  Mandlebaum. 
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1  ig.  14. 
Same,  low  power;  below  and  to  the  left,  submucosa;  in  center, 
note  area  depicted  in  high  power,  Fig.  13.  Carcinomatous 
change  in  epithelium  of  surface,  does  not  reach  submucosa 
("depth").  After  Mandlebaum.  [Thanks  are  due  Dr. 
Mandlebaum  for  the  use  of  these  photographs.] 
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Fig.  15. 
Cross-section  of  changed  Papilloma  (Case  43),  with  general  structure 
of  Papilloma;  contains  atypical  cells. 


Fig.  16. 
Focus  of  Case  43,  showing  infiltration  of  stroma. 


Fig.  17. 

General  appearance  of  Papilloma  (Case  10,  changed 

Papilloma,  type  II). 


Fig.  18. 
High  power  of  Case   10,  showing,  in  center,  invasion  of  stroma 
with  atypical  cells — carcinoma;  above,  unaltered  papilloma  cells. 


Fig.  19. 
Changed  Papilloma,  general  structure  of  papilloma  (Case  41). 


Fig.  20. 

Atypical  changes  in  cells  in  same  case  (41) ;  squamous  metaplasia, 

taken  from  near  surface;    sufficient  for  diagnosis  of 

carcinomatous  change. 


Fig.  21. 
Invasion  of  capillaries  with  carcinoma  cells,  same  case  (41). 


Fig.  22. 

Changed  Papilloma  (Case  46,  type  V) ;  above  and  to  the  right, 

mucous  membrane;  whole  surface  changed  into  carcinoma, 

except  for  island  P,  which  is  still  unchanged  papilloma. 


Fig.  23. 
Infiltrating   Papilloma;    a   denotes   papilloma    somewhat  com- 
pressed owing  to  poor  fixation  of  specimen;  b,  mucosa; 
c,  muscle  coat;  islands  growing  through  wall. 


Type  Pap.  I 


Fig.  24a. 
Schematic  drawing  of  a  Papilloma. 
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Type   Pap.B  -  Sessi/e 

Fig.  24&. 
Schematic  drawing  of  a  Sessile  Papilloma. 


Type  TPap.m-  inji It-rating 


Fig.  24c. 
Schematic  drawing  of  an  Infiltrating  Papilloma. 


Type   Ca    I 


Fig.  24rf. 
Schematic  drawing  of  a  Papillary  Carcinoma. 


Possible 
Papillary  Ca 


Type  Ca  H 


Fig.  24e. 
Schematic  drawing  of  an  Infiltrating  Carcinoma. 


Fig.  25. 

Polypoid  variety  of  Papillary  Carcinoma  (Case  39) ;  macroscop- 

ically    simulating  Papilloma;   a  denotes  infiltrated  pedicle; 

b.  mucous  membrane;  c,  any  portion  typically  carcinoma. 
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Fig.  26. 
Polypoid  (Type  ca.  I)  Carcinoma  (Case  6)  simulating  Papilloma. 
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Fig.  27. 
Another  portion  of  polypoid  Carcinoma  (Case  6) ;  growth  exquis- 
itely a  mucosa    and    submucosa    growth;    a    denotes 
mucous  membrane;  b,  muscular  coat;c,  carcinoma. 


Fig.  28. 

Infiltrating  Carcinoma  (Type  ca.  II,  Case  35);    a  denotes  mucosa; 

b,  carcinoma  margin;     c,  muscular  coat. 


Fig.  29. 
Metastases  of  Papillary  Carcinoma  in  mucosa  of  bladder. 
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(Case  10),  another  case  (J.  J.,  Case  13)  for  over  nine 
years.  In  these  a  previous  diagnosis  of  papilloma 
had  been  made  on  a  number  of  occasions.  There 
are  a  sufficient  number  of  cases  reported  in  the  litera- 
ture where  a  tumor  had  been  observed  for  even  more 
than  ten  years  by  competent  men,  and  then  a  change 
into  carcinoma  took  place.  Our  own  cases  leave  no 
doubt  as  to  the  occurrence  of  this  metamorphosis. 

In  short,  although  every  one  of  the  cases  that  we 
regard  as  manifesting  a  carcinomatous  change  in  a 
papilloma  could  not  be  proved  clinically  malignant, 
a  sufficient  number  (ten  out  of  thirteen)  were  shown 
to  be  carcinoma,  either  at  operation  or  at  autopsy, 
to  warrant  the  assumption  that  every  one  of  the  cases 
reported  belongs  to  this  group.  A  reference  to  the 
following  table  will  make  clear  that  other  data  indica- 
tive of  the  carcinomatous  nature  of  these  changed 
papillomata  could  be  adduced. 


PATHOLOGY  AND  CLINICAL   COURSE   IN  CHANGED 
PAPILLOMA. 

{Papillary  Carcinoma.) 


No. 

Name. 

2. 

7. 
10. 
11. 
13. 
22. 

N.  S. 
0.  F. 
P.P. 

J.  s. 

11 

27. 

I.  z. 

34. 

T.  Mc. 

43. 

J.B. 

44. 
46. 

D.  M. 

G.  S. 

48. 

G.  M. 

52. 

L.  E. 

Pathology. 


Clinical  Evidences. 


Small  tumor,  infiltration. 
Papillomatosis,  ca. 
Recurrence  of  papilloma. 
Early  ca.     Infiltration. 
Papillomatosis. 
Surely  carcinoma. 

Surely  carcinoma. 

Carcinoma. 

Carcinoma. 

Doubtless  carcinoma. 
Certainly  carcinoma. 
Typical  pap.  ca.  in  peri- 
phery of  sessile  pap. 
Surely  carcinoma. 


Autopsy  confirmation. 
Clinical  confirmation. 
Not  followed? 
Operation. 
Metastases. 
Operation — autopsy, 
clinical  course  and  au- 
topsy. 

? 

Extirpation  with  prosta- 
tectomy. 
Operation — autopsy. 
Hard  tumor  at  operation. 

Clinical  cofirmation. 


Summary. 


Of  13  cases  =  changed  papilloma. 

10     "     =  confirmed  by  other  data. 
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It  may  be  urged  that  when  a  papilloma  possessing 
all  the  changes  described  is  present,  and  there  is  a 
carcinoma  growing  in  the  stroma,  we  must  consider 
several  possibilities:  jfirst,  carcinoma  developing  from 
the  papilloma;  second,  carcinoma  developing  from 
the  bladder  independently,  and  secondarily  invading 
the  papilloma;   and  third,  carcinomatous  metastases. 

It  is  the  first  possibility  that  we  have  accepted  in 
every  one  of  our  thirteen  cases.  The  question  of  the 
invasion  of  papilloma  by  a  carcinoma  developing 
independently  could  be  ruled  out  in  all  the  instances 
by  a  careful  histological  study.  As  for  the  possi- 
bility of  metastasis,  in  the  three  cases  of  metastases 
that  have  been  thoroughly  investigated  we  were 
dealing  with  a  secondary  growth  from  the  prostate 
or  an  adeno-carcinoma  from  the  sigmoid. 

In  fact,  in  our  opinion  the  number  of  changed  papil- 
lomata  is  in  all  probability  much  larger  than  that  given 
here.  In  the  laboratory  we  often  get  material  from 
the  deeper  layers  alone,  the  surface  of  the  growth 
having  become  necrotic,  possibly  having  been  treated 
with  the  high-frequency  method.  Under  such  cir- 
cumstances we  can  say  nothing  regarding  the  presence 
of  a  papilloma  at  some  previous  time,  and  the  pos- 
sibility of  a  changed  papilloma  cannot  be  ruled  out. 
In  short,  we  believe  that  even  a  larger  number  of 
changed  papillomata  into  carcinoma  exists  than  is 
recorded  here. 

Infiltrating  Papilloma. 

There  is  a  type  of  malignant  papilloma  which 
occured  once  in  our  one  hundred  and  thirteen  speci- 
mens and  which  is  the  only  one  that  could  present 
marked  difficulties  in  diagnosis.  Characteristic  of 
this  type  of  growth  (Fig.  23)  is  the  fact  that  the 
general  architecture  is  that  of  a  papilloma,  and  that 
the  cells  may  show  no  appreciable  variation  from  the 
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papilloma  type.  The  tumor,  nevertheless,  infil- 
trates, the  villi  invading  the  submucosa  and  muscu- 
laris,  even  penetrating  as  far  as  the  peritoneal  coat. 

Case  29  (J.  C.)  presented  two  distinct  papillo- 
mata  1  cm.  in  diameter  near  the  sphincteric  margin. 
In  the  posterior  wall  there  was  a  sessile  growth  about 
'3  cm.  in  diameter.  Both  of  the  small  tumors  were 
histologically  typical  papilloma  (Fig.  24a).  The 
growth  on  the  posterior  wall  was  found  on  histological 
examination  (Figs.  23  and  24c)  to  have  penetrated 
all  the  coats  of  the  bladder  wall. 

Several  questions  arise  as  to  the  diagnosis  in  such 
a  case.  Can  we  diagnosticate  this  type  of  papillary 
carcinoma  or  malignant  papillomata,  in  which  the 
cells  do  not  vary  appreciably  from  the  papilloma 
type,  which  infiltrates,  and  is  therefore  malignant? 
Perhaps  this  is  the  only  variety  in  which  cellular 
abnormalities  could  not  be  recognized.  What  are 
the  features  upon  which  a  diagnosis  could  be  made 
here,  and  how  much  material  do  we  need?  On  looking 
over  the  specimens,  we  find  that  we  do  not  have  to 
go  far  to  find  large  areas  of  muscle  intervening  between 
the  epithelial  islands.  We  need  only  enough  material 
to  show  larger  strands  of  muecle.  Up  to  the  present 
writing  I  have  never  been  able  to  find  larger  areas  of 
muscle  between  the  villi  of  a  true  papilloma.  If 
such  are  present,  we  can  at  once  conclude  that  we 
are  dealing  with  an  infiltrating  growth. 

Carcinoma  of  the  Bladder. 

B.  Of  our  series  of  fifty-two  carcinomata,  forty- 
five  may  be  regarded  as  of  the  papillary  variety,  five 
squamous-celled,  and  two  metastatic.  There  were  at 
our  disposal  several  other  cases  of  carcinoma  that 
could  have  been  included  in  our  list,  but  the  material 
was  not  very  large  in  amount,  so  that  they  were  dis- 
carded.    There  were  several  other  cases  of  metastatic 
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carcinoma  secondary  to  primary  growth  in  the  pros- 
tate and  one  metastatic  growth  of  the  adeno-carci- 
noma  variety  secondary  to  tumor  of  the  sigmoid. 

The  enormous  preponderance  of  the  papillary 
variety  of  carcinoma  is  perhaps  due  to  the  fact  that 
we  have  included  under  this  type  of  cases  all  these 
tumors  in  which  the  cellular  element  and  the  dispo-' 
sition  of  the  cells  make  it  appear  to  us  that  they  should 
be  classed  in  this  group.  The  following  tables  indi- 
cate how  all  the  material   may  be  subdivided: 

BLADDER  TUMORS. 

Papilloma 65 

Carcinoma 52 

(a)  Papillary 45 

(b)  Squamous 5 

(c)  Metastatic 2 

Sarcoma  6 

Total  113 

PAPILLARY   CARCINOMATA. 

Classified  ?    Total 

E^rly  changes  in  papilloma ...  .    13  1=14 

Completely  changed 2  2-=  4 

Primary  carcinoma 16  9=25 

Infiltrating  papilloma 1  =1 

Material  inadequate 1  =1 

33        12    45 

Papillomatosis  2  cases  (included  above) 

Total .  52  Carcinomata 

45=86% 


Papillary  Carcinomata. 

These  may  be  classified  according  to  their  gross 
characteristics  or  according  to  their  histologic  struc- 
ture. For  the  pathologist  who  wishes  to  be  able  to 
express  a  reliable  opinion  upon  the  nature  of  these 
neoplasms,  it  is  essential  to  know  not  only  the  minute 
changes  and  appearances  under  the  microscope,  but 
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also  the  general  topography,  so  that  he  can  properly 
interpret  the  relation  that  these  tumors  bear  to  papil- 
loma. Macroscopically  we  distinguish  two  varie- 
ties :  the  papillary  polypoid  type  with  its  exquisitely 
intrusive  growth,  and  the  infiltrating  type. 

It  is  the  polypoid  or  intrusive  variety  of  papillary 
carcinoma  (Figs.  24td  and  25)  that  is  apt  to  be  mis- 
taken by  the  cystoscopist  for  papilloma.  In  our 
series  these  growths  were  met  with  four  times,  al- 
though the  second  type,  or  infiltrating  variety,  may 
primarily  have  been  carcinomata  of  this  group. 

The  second,  or  infiltrating,  type  of  papillary  carci- 
noma is  characterized  by  a  more  extensive  surface 
growth,  a  total  absence  of  stalk  or  pedicle,  infiltration 
of  the  mucosa,  later  of  the  muscularis  and  subserous 
coat,  very  frequently  by  an  ulcerating  surface  and  the 
deposit  of  phosphatic  material  on  the  surface.  (Fig. 
24e.)  Twenty- five  such  carcinomata  were  found  in 
our  series,  although  it  must  be  admitted  that  some  of 
these  may  have  originally  belonged  to  type  I,  the 
polypoid  portion  of  the  tumor  having  been  either 
artificially  destroyed  or  having  become  sponta- 
neously necrotic. 

The  Polypoid  Variety.  The  general  appearance 
of  some  of  these  growths  is  that  of  a  papilloma  with 
a  rather  broad  pedicle.  Most  of  these  are  not  diag- 
nosticated by  the  cystoscopist,  being  mulberry-like 
growths  of  varying  size. 

One  of  the  most  interesting  of  these  was  Case  39; 
the  general  appearance  of  a  typical  papilloma,  2  cm. 
in  diameter,  overhanging  a  broad  pedicle  (Fig.  25). 
Surface  shows  the  typical  lobulations,  as  in  mulberry 
papillomata.  The  tissue  is  soft.  Histologically  the 
diagnosis  of  carcinoma  was  made  on  the  presence  of 
the  atypical  cells.  The  pedicle  is  free,  for  the  most 
part,  except  in  a  few  places  where  it  is  beginning  to 
be  invaded. 


38 


A  sort  of  transition  group  is  presented  by  those 
tumors,  which  show  polypoid  growths  in  part,  infil- 
trating in  others.  Some  of  these  may  also  have 
originated  in  papillomata,  although  it  is  difficult  to 
determine  whether  or  not  this  is  the  case. 

Case  6  was  a  case  of  large  mushroom-like  growth 
over  an  inch  in  diameter.  In  parts  there  were  dis- 
crete polypoid  masses  of  type  I  variety  (Fig.  26), 
having  a  distinct  pedicle.  For  the  most  part,  how- 
ever, there  was  a  fungiform  growth,  with  overhanging 
margin,  as  seen  in  Fig.  27.  Portions  of  this  tumor 
could  be  interpreted  by  the  inexperienced  as  papil- 
loma. The  deeper  portions  are  distinctly  alveolar 
carcinoma  of  the  papillary  variety.  The  bladder 
wall  is  scarcely  infiltrated. 

Most  of  the  tumors  of  the  first  type,  and  of  the  type 
here  which  shows  the  combination  of  type  I  and  type 
II,  demonstrate  conclusively  that  carcinomata,  too, 
are  for  the  most  part  surface  growths  and  thus  become 
accessible  to  our  methods  of  biopsy.  In  diagnosis, 
proper  weight  must  be  placed  upon  the  cellular  changes 
to  correctly  interpret  the  tissue  on  the  surface  as 
belonging  to  carcinoma. 

When  we  come  to  the  second  type  of  infiltrating 
growth,  we  may  find  little  or  no  evidence  of  growth 
into  the  muscle.  Fig.  28  shows  the  margin  of  such  a 
growth,  the  mucous  membrane  being  intact  over  a 
part  of  its  periphery,  the  carcinoma  having  involved 
the  mucosa  and  submucosa  and  passing  down  into 
the  muscle. 

Histological  Characteristics  of  Papillary  Carcinoma. 
In  order  to  be  able  to  differentiate  the  carcinomata 
from  the  papillomata  we  must,  first  and  foremost,  be 
acquainted  with  those  finer  changes  to  which  we  have 
elsewhere  referred.  For  the  beginner,  the  recog- 
nition of  a  small  area  of  carcinoma  and  the  differ- 
entiation  from   papilloma   is   an   extremely  difficult 
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matter.  Histologically,  we  may  distinguish  several 
types  of  papillary  carcinomata;  first,  those  in  which 
cells  remain  small,  resembling  very  closely  the  papil- 
loma cells  (Fig.  6);  second,  those  in  which  the  cells 
are  of  the  large  variety,  considerable  protoplasm  and 
large  nuclei;  and  third,  the  papillary  carcinomata  in 
which  the  transition  into  the  squamous-celled  type 
occurs.  In  this  latter  group  there  is  evidently  a 
metaplasia  in  the  carcinoma  itself,  and  we  must  not 
regard  these  as  primary  squamous-celled  type  of 
carcinoma. 

The  small  cell  type  is  seen  in  Fig.  6,  where  the 
resemblance  to  true  papilloma  is  apparent.  The 
richness  of  the  chromatin  and  the  tendency  to  infil- 
trate at  once  stamp  this  as  carcinoma.  The  small 
size  of  the  cells  is  also  often  dependent  upon  the  tissue 
in  which  they  are  growing,  the  cells  infiltrating  the 
muscle  (Fig.  8)  being  of  this  type,  while  the  surface 
growth  presents  many  large  forms.  The  large  cell 
type  is  extremely  common  in  the  polypoid  carcinomata, 
and  is  the  easiest  to  recognize.  This  and  the  form 
with  metaplasia  into  squamous-celled  carcinoma 
cannot  fail  to  be  diagnosticated. 

Local  Metastases  in  Papillary  Carcinoma  of  the  Blad- 
der. Two  types  of  metastases  have  been  noted 
in  papillary  carcinoma,  and  vary  distinctly  from  the 
variety  found  in  squamous-celled  carcinoma.  They 
may  be  classified  either  as  the  hard  or  soft  variety. 
The  former  was  observed  in  Case  38,  where  there  was 
a  large  infiltrating  tumor  of  the  trigonal  and  para- 
trigonal  regions  which  was  histologically  papillary 
carcinoma. 

In  the  paratrigonal  regions  there  were  two  mush- 
room-like masses  with  a  sharp  overhanging  border, 
apparently  covered  by  intact  mucous  membrane, 
somewhat  irregularly  oval  in  shape.  They  seemed 
to  be  independent  of  the  primary  mass  that  occuiped 
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the  trigonal  region.  In  the  vertex  of  the  bladder 
there  were  numerous  mushroom-like  masses,  varying 
in  size  from  a  split  pea  to  a  large  lima  bean,  one  of 
these  being  2.5  cm.  by  1  cm.  in  diameter,  with 
sharp  margin  apparently  covered  by  intact  mucous 
membrane  and  rising  only  some  2.5  mm.  above  the 
surface. 

In  short,  characteristic  of  this  type  of  metastasis 
is  the  presence  of  fungiform  flat  growths  (Fig.  29), 
varying  from  size  of  a  split  pea  or  smaller  to  a  lima 
bean  or  larger,  with  overhanging  margins,  rather 
firm  and  consistent,  made  up  histologically  of  car- 
cinomatous tissue  that  lifts  up  the  mucous  mem- 
brane at  the  margin,  with  a  tendency  to  ulcerate  over 
the  surface. 

The  soft  variety  of  bladder  metastasis  in  papillary 
carcinoma  resembles  in  every  particular  the  polypoid 
carcinomata  of  tjqpe  I ,  except  that  they  show  a  tendency 
to  infiltrate  the  muscle  very  early  in  their  development. 

Squamous-Celled  Carcinoma. 

Of  the  fifty-two  carcinomata,  five  could  be  regarded 
as  primary  squamous-celled.  This  type  must  not 
be  confounded  with  those  papillary  growths  in  which 
a  metaplasia  of  the  carcinoma  takes  place.  These 
tumors  are  exquisitely  of  the  infiltrating  variety. 
Indeed,  they  penetrate  so  quickly  through  the  mus- 
cular coat  that  they  must  be  regarded  as  extremely 
dangerous  to  the  patient.  They  may  be  likened  to 
the  carcinomata  or  so-called  epitheliomata  of  the 
lip.  The  margin  is  sharp,  hard  and  gritty,  so  that 
when  a  piece  is  removed  with  the  punch  forceps  we 
get  the  impression  that  we  are  getting  a  bite  out  of  an 
apple  or  pear.  The  ease  with  which  the  jaws  of  the 
instrument  cut  through  is  in  contrast  to  the  sensation 
of  elastic  consistency  afforded  by  other  papillomatous 
tumors,  and  is  a  characteristic  of  these  growths.     It 
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is  due  undoubtedly  to  the  cornification,  and  the 
peculiar  chemical  composition  of  the  cells.  The  sur- 
face of  these  growths  is  usually  ulcerating  and  covered 
with  phosphatic  deposit. 

Case  37  (S.  P.,  1914)  was  a  typical  growth  of  this 
variety,  somewhat  more  than  an  inch  in  diameter. 
Characteristic,  further,  was  the  infiltration  of  the 
epithelium  of  the  mucous  membrane  in  the  periphery 
for  a  considerable  distance  under  the  mucous  mem- 
brane, and  the  presence  of  numerous  small  metastases 
in  the  form  of  hard,  lenticular  infiltrations  of  the 
mucous  membrane  of  the  vicinity.  A  study  of  the 
mucous  membrane  in  the  immediate  neighborhood 
of  these  growths  will  often  show  leucoplakia,  the 
neoplasm  doubtlessly  originating  in  the  metaplastic 
epithelium  of  the  mucous  membrane. 

Papilloma  over  a  Carcinoma. 

The  appearance  of  papilloma  apparently  growing 
over  a  carcinoma  of  the  bladder,  has  been  mentioned 
by  certain  authors  who  used  this  phenomenon  as  an 
argument  against  the  possibility  of  making  a  diag- 
nosis in  some  cases.  Thus  it  is  contended  that  since 
a  papilloma  of  considerable  dimensions  may  proliferate 
over  a  carcinoma,  the  region  of  the  true  growth  is  not 
accessible  to  the  cystoscopist.  We  have  made  a 
study  of  forty-five  cases  of  papillary  carcinoma  with 
a  view  to  investigating  the  truth  of  this  argument. 
From  our  studies  we  can  conclude  that  errors  in 
diagnosis  have  probably  been  made,  and  that  when 
"papilloma"  is  said  to  occur  over  a  carcinomatous 
growth  it  will  show  evidences  of  the  carcinomatous 
changes  seen  in  our  own  specimens.  Some  of  our 
cases  formerly  thought  to  be  papilloma  on  top  of  a 
carcinoma,  are  now  regarded  by  us  as  carcinoma, 
in  view  of  the  criteria  that  we  have  now  accepted  as 
establishing  the  diagnosis  of  malignancy.     Some  of 
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these  cases  belong  to  a  group  of  early  carcinomatous 
change  in  papilloma,  such  as  Case  18.  Other  cases 
that  are  reported  as  papilloma  over  carcinoma  are 
often  incorrectly  diagnosticated,  because  of  the  fact 
that  tissue  (from  another  tumor  —  a  papilloma  else- 
where in  the  bladder)  has  been  sent  to  a  pathologist. 
For  it  will  be  remembered  that  one  or  more  papil- 
lomata  can  coexist  with  a  carcinoma  in  different 
portions  of  the  bladder. 

Papillomatosis. 

A  most  interesting  type  of  cases  is  that  which  we 
group  under  the  name  "papillomatosis."  Clinically 
these  often  have  a  malignant  course.  We  have  been 
able  to  obtain  material  from  three  such  cases,  only 
two  of  which  I  have  included  in  the  list.  For  many 
years  we  find  repeated  recurrences  of  papilloma,  soon 
involving  a  large  part  of  the  vesical  interior,  and 
finally  carcinomatous  infiltration  is  demonstrated, 
either  by  the  finding  of  an  infiltrating  bladder  tumor 
or  by  the  presence  of  a  metastasis  in  the  scar  after 
suprapubic  cystotomy. 

From  Case  7  we  were  able  to  obtain  material  on 
several  occasions  from  Oct.  3,  1905,  to  Oct.  16, 
1912.  All  the  specimens  previous  to  October,  1912, 
failed  to  reveal  evidences  of  malignancy ;  but  on  Oct. 
16,  1912,  histological  examination  showed  atypical 
papilloma,  with  atypical  cells,  from  which,  according 
to  the  criteria  we  have  accepted,  a  diagnosis  of 
papillary  carcinoma  could  be  made. 

Summary.  Papillomatosis  for  many  years,  pos- 
sibly more  than  five  and  as  many  as  seven;  finally, 
carcinomatous  change  of  one  or  more  papillomata. 
Clinically  the  case  was  regarded  as  carcinoma  in  1912, 
because  of  the  presence  of  a  large  indurated  mass 
that  could  be  felt  in  the  suprapubic  region. 
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Conclusion.  A  papilloma  may  recur  frequently 
as  papilloma,  but  many  years  later  may  show  a  car- 
cinomatous change.  Even  if  a  piece  of  tumor  removed 
for  pathological  diagnosis  is  reported  as  papilloma  in 
such  a  case,  we  are  not  justified  in  regarding  this  as 
final,  because  some  of  the  tumors  may  be  papilloma, 
and  still  one  or  more  may  have  become  changed  into 
carcinoma.  The  histological  diagnosis  of  papilloma 
in  a  case  of  multiple  recurrences  gives  us  no  indication 
as  to  the  severity  of  the  clinical  course.  We  have 
no  means  of  determining  in  advance  which  cases 
are  going  to  be  cases  of  papillomatosis.  When  the 
diagnosis  is  made,  we  have  before  us  the  alternative 
of  complete  cystectomy  or  thorough  curettage  and 
cauterization  of  the  bladder  interior  if  no  carcinoma- 
tous infiltration  has  as  yet  occurred. 

In  other  cases,  such  as  our  Case  13,  from  which 
material  was  obtained  from  Dec.  23,  1905,  to  Oct.  5, 
1914,  the  histological  diagnosis  was  papilloma  on  a 
number  of  specimens.  At  any  time,  however,  a  car- 
cinomatous change  may  occur,  as  was  evidenced  in 
the  case,  first,  by  the  presence  of  a  metastasis  in  the 
scar  after  suprapubic  cystotomy,  and,  secondly,  by 
the  finding  in  some  of  the  specimens  of  the  usual 
changes  in  the  cells  that  indicate  malignancy. 

The  clinical  course  of  such  cases  may  be  the  follow- 
ing: Multiple  recurrences  of  papilloma,  which  dis- 
appear after  high-frequency  treatment  or  Pacquelini- 
zation;  apparent  cure  of  the  bladder  lesions  after 
Pacquelin  cautery  or  high-frequency  treatment,  in- 
cluding even  the  destruction  of  superficial  types  of 
carcinoma.  Finally,  metastases  or  local  inoculation, 
due  to  the  implantation  of  fragments  into  the  wound, 
may  develop. 

In  a  third  case  material  received  nine  years  pre- 
viously (1906)  showed  papilloma,  and  at  the  present 
time  distinct  evidences  of  malignancy  in  the  recur- 
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rence,  the  clinical  course  in  consonance  with  the 
pathological  findings. 

In  short,  cases  of  papillomatosis  must  be  regarded 
as  grave,  for,  sooner  or  later,  carcinomatous  change 
of  one  or  more  papillomata  will  be  the  outcome. 

Concerning  the  previous  existence  of  papilloma  in 
cases  of  either  primary  carcinoma  or  changed  papil- 
loma. Careful  review  of  all  the  cases  of  carcinoma 
shows  that  sixteen  of  these  were  undoubtedly  pre- 
ceded by  papillomata,  and  that  in  three  cases  slight 
doubt  exists;  but  all  the  evidence  points  rather  in 
favor  of  the  previous  presence  of  a  benign  growth, 
which  would  make  a  total  of  nineteen  out  of  fifty-two 
tumors,  or  over  30%.  If  we  should  exclude  the  three 
doubtful  ones,  we  should  still  have  a  percentage  of 
30%,  or  30  to  36%  of  the  carcinomata  preceded  by 
papilloma.  It  seems  to  me  that  this  percentage  is 
too  low,  in  all  probability,  inasmuch  as  our  data  are 
not  adequate  to  prove  the  previous  existence  of  a 
papilloma  in  those  cases  where  we  are  dealing  with 
extensive  growths,  in  those  in  which  the  diagnosis 
was  made  late,  where  the  carcinoma  has  attained 
considerable  size,  and  where  the  history  is  indefinite. 
Therefore,  we  believe  that  at  least  30  to  36%  in  our 
series  were  preceded  by  papillomata  and  possibly  40 
to  50%. 

Pathological  Diagnosis. 

It  is  absolutely  beyond  our  powers  of  diagnosis 
to  foresee  which  of  the  papillomata  will  at  some  future 
time  acquire  malignant  characteristics,  which  of  the 
papillomata  will  recur,  or  which  of  the  papillomata 
belong  to  that  rare  type  of  infiltrating  variety  that 
is  in  itself  malignant.  It  has  been  shown  that  many 
papillomata  never  recur,  and  many  remain  per- 
manently benign.  It  suffices,  therefore,  for  us  to 
discard  all  the  papillomata  from  further  investigation, 
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inasmuch  as  it  is  quite  impossible  for  us  to  learn  any- 
thing more  of  their  future  biologic  characteristics 
in  any  given  patient.  On  the  other  hand,  whenever 
either  early  changes  of  malignancy  have  occurred,  or 
definite  structural  manifestations  of  carcinoma  are 
present,  we  must  be  able  to  recognize  these  in  order 
to  intervene  with  proper  surgical  measures  at  once, 
early  interference  giving  the  only  possible  hope  of 
cure  for  the  patient. 

The  question  arises  as  to  whether  sufficiently 
reliable  morphological  criteria  can  be  recognized  to 
distinguish  the  biologically  malignant  from  the 
benign  growth.  Certain  observations  by  a  number 
of  authors  would  tend  to  support  the  theory  that  a 
pathologic  anatomical  diagnosis  is  practically  im- 
possible. 

If  we  pass  in  critical  review  the  various  statements 
according  to  which  histological  diagnosis  was  found 
unreliable,  we  would  have  for  consideration  in  the 
main  the  following:  First,  a  histologically  benign 
papilloma  was  found  to  infiltrate  and  make  metas- 
tases. Second,  a  histologically  benign  papilloma  was 
found  to  metastasize  in  the  scar  after  suprapubic 
operation.  Third,  a  histologically  benign  papilloma 
was  diagnosticated  from  a  specimen  in  the  bladder 
washings,  and  the  clinical  course,  as  well  as  the  cor- 
roborative findings  at  autopsy,  proved  the  growth 
to  be  malignant.  Fourth,  histological  examination: 
papilloma  of  small  pieces  removed  from  the  bladder, 
extension  into  the  prostatic  region  and  perineal  sinus, 
found  to  be  carcinoma.  Our  own  studies  have  shown, 
regarding  the  first  statement,  that  whenever  metas- 
tases developed  it  was  regularly  possible  to  find  cer- 
tain carcinomatous  changes  in  the  papilloma  which 
had  brought  this  about.  It  seems  that  the  cases 
reported  in  the  literature  were  not  thoroughly  exam- 
ined,    the     carcinomatous     change    overlooked,     or 
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possibly  another  tumor  examined  which  was  really 
papillomatous  and  of  benign  nature.  We  have  been 
convinced  of  the  fact  that  typical  true  papillomata 
do  not  metastasize. 

As  regards  the  metastasis  of  benign  papilloma  in  the 
scar,  this  has  been  explained  upon  two  true  theories: 
first,  that  the  tumor  in  the  scar  reported  as  carcinoma 
developed  independently  because  of  the  long  dura- 
tion of  the  sinus  (in  which  case  it  should  be  of  a  dif- 
ferent type  of  carcinoma  than  is  usually  found  in 
papillary  tumors),  or,  second,  that  cells  are  loosened 
off  at  a  suprapubic  operation  and  implanted  into  the 
scar.  We  have  had  occasion  to  examine  very 
carefully  those  cases  in  which  all  previous  diagnoses 
had  been  papilloma,  and  carcinoma  was  found  in 
the  suprapubic  scar.  On  investigating  slides  from 
such  cases,  it  was  definitely  ascertainable  that  some 
of  the  material  gave  distinct  evidences  of  carcino- 
matous change.  Doubtless  such  tissue  gave  rise 
to  the  "inoculation"  growth. 

That  the  material  obtained  from  the  bladder 
washings  failed  to  show  carcinoma  is  not  convincing, 
because  it  is  difficult  for  those  who  do  not  appreciate 
the  finer  evidences  of  early  carcinomatous  change  to 
make  a  diagnosis  from  small  specimens;  and  secondly, 
because  the  presence  of  several  tumors  cannot  be  ruled 
out,  the  washings  possibly  emanating  from  other  really 
benign  growths.  As  for  the  extension  into  the  perineum, 
we  have  ourselves  observed  a  case,  and  found,  too,  that 
a  part  of  the  primary  tumor  had  become  malignant. 

We  could  suppose,  on  purely  theoretical  ground, 
that  a  tumor  bearing  all  the  histological  appearances 
of  being  benign  could  metastasize  and  become  malig- 
nant. If  this  were  the  case,  we  would  be  dealing 
with  a  problem  impossible  of  solution.  Fortunately 
from  our  studies  this  is  only  partly  true  of  one  type 
of  tumor,  the  infiltrating  type  of  papilloma. 
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III.    Special  Diagnosis. 

The  various  types  of  papilloma  and  carcinoma  may 
be  grouped  as  follows: 
I.     Papilloma. 
II.     Infiltrating  papilloma. 

III.  Papilloma  with  early  changes  into  carcinoma. 

IV.  Primary  papillary  carcinoma. 

a  —  Papillary  polypoid  type.    Carcinoma  type 
No.  1. 

b  —  Secondarily  infiltrating  carcinoma.     Car- 
cinoma type  No.  2. 
V.     Primary  squamous-celled  carcinoma. 
VI.     Secondary  carcinomata. 

a  —  Infiltrating,  derived  from  papilloma. 

b  —  Squamous   type   derived  from    papillary 
tumors. 

c  —  Those  derived  from  the  prostate. 

d  —  Metastases  from  source  outside    of    the 
bladder. 

I.  Papilloma.  Its  characteristics  have  been  suf- 
ficiently enumerated.  It  is  necessary  to  obtain  a 
large  part  of  the  growth  for  histological  examination. 
This  can  almost  always  be  accomplished  if  the  snare 
is  used.  In  order  to  be  sure  that  the  peripheral  por- 
tions of  the  growth  have  not  become  carcinomatous, 
we  must  excise  the  mucous  membrane  of  the  periphery 
with  the  punch  forceps.  In  the  case  of  the  sessile 
(Fig.  246)  type  of  growth,  the  snare  is  usually  not 
applicable,  and  we  must  resort  to  many  bites  of  the 
cystoscopic  punch  forceps  or  Young's  rongeur. 

II.  Infiltrating  Papilloma.  Here  we  are  dealing 
with  the  most  difficult  problem  in  the  diagnosis  of 
papillary  tumors  of  the  bladder.  The  presence  of 
larger  areas  of  muscle  between  the  islands  of  epithelium 
points  to  the  existence  of  infiltration.  The  diagnosis 
of  malignancy  can  be  definitely  made  upon  this  point. 
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III.  Papillary  Tumors  with  beginning  carcinomatous 
change.  In  this  group  there  are  six  different  types 
according  to  our  fifteen  specimens.  These  are 
diagrammatically  represented  in  Figs.  12a  to  12/. 
If  these  are  reviewed,  a  striking  fact  comes  to  light, 
that  the  first  and  the  most  extensive  carcinomatous 
change  occurs  near  the  surface,  and  not  in  the  depth, 
as  has  been  previously  supposed,  the  tufts  always 
showing  evidences  of  malignancy.  The  villi  are 
markedly  affected  in  all.  If  in  type  II  we  disregard 
the  changes  in  the  villi,  we  would  have  to  find  the 
places  where  the  stroma  is  infiltrated,  and  even  this 
has  occurred  distal  to  the  pedicle.  If  in  type  III  we 
would  not  recognize  the  extensive  carcinomatous 
changes  in  the  villi,  we  shall  have  difficulty  in  looking 
for  capillaries  or  small  islands  in  the  depth.  If  we 
disregard  the  cell  changes  in  type  IV,  we  would  also 
have  to  seek  in  the  depth  for  corroborative  evidences. 
In  type  V  the  same  is  true,  except  that  the  invasion 
is  not  so  far  from  the  surface,  and  in  type  VI,  if  we 
disregard  the  surface  changes  we  would  have  to  find 
that  area  of  the  periphery  which  has  become  typically 
altered. 

In  short,  the  diagnosis  of  papillary  growths  with 
early  carcinomatous  change  depends  not  so  much 
upon  the  acquisition  of  a  large  amount  of  material 
as  upon  our  ability  to  detect  and  give  the  proper 
dignity  to  the  early  morphological  alterations  charac- 
teristic of  carcinoma;  for  these  changes  do  occur,  as 
has  been  pointed  out,  in  the  tufts  in  all  the  six  varie- 
ties. In  only  two,  out  of  the  fourteen  growths,  were 
there  evidences  of  infiltration  or  tumor  growths  in 
the  bladder  musculature  or  deep  down  in  the  pedicle. 
On  the  other  hand,  more  common  was  the  association 
of  the  atypical  cells  in  the  villi,  togther  with  infiltra- 
tion of  the  stroma  of  the  villi,  distal  to  the  pedicle. 
This  was  presented  in  six  cases,  that  is,  cases  in  which 


I 


49 


the  infiltration  of  the  stroma  could  have  been  demon- 
strated in  specimens  obtained  by  the  punch  forceps 
or  snare,  because  changes  were  found  on  the  tumor 
side  of  the  pedicle.  In  three  cases,  only  changes 
in  the  superficial  portions  of  the  tumor  were  found, 
that  is,  in  portions  of  the  tumor  distal  to  the  pedicle. 

In  short,  we  see  that  in  practically  all  of  these  early 
papillary  growths  the  diagnosis  can  be  made  if  the 
criteria  are  accepted  and  if  a  reasonable  amount  of 
material  is  obtained  for  microscopic  examination. 

IV.  Primary  Carcinoma.  In  these  we  should  find 
no  difficulty  in  making  a  diagnosis,  since  any  portion 
of  the  growth  is  absolutely  characteristic.  They 
present  practically  no  difficulties  to  the  experienced 
microscopist. 

V.  Secondary  Carcinoma.  First,  those  arising  from 
papillomata  and  infiltrating  the  wall  of  the  bladder 
are  easily  recognizable  on  sufficient  material;  second, 
the  squamous  type,  which  has  been  changed  from  a 
papillary  carcinoma,  can  be  diagnosticated  from  a 
small  number  of  cells;  third,  the  secondary  carci- 
nomata  from  the  prostate  have  small  cells  as  a  rule,  or 
may  be  tubular  carcinoma  or  adenocarcinoma;  and 
the  metastases  may  be  of  various  types,  depending 
upon  their  source.  None  of  these  should  give  the 
pathologist  any  difficulty  in  diagnosis. 

In  five  of  his  cases  Mandlebaum  ^  was  able  to 
recognize  that  the  vesical  growth  was  secondary  to 
a  primary  prostatic  neoplasm,  basing  his  diagnosis 
on  the  finding  of  a  scirrhous  or  adenocarcinomatous 
type  of  neoplasm. 

There  remains  for  consideration  the  squamous  type 
of  carcinoma,  which  was  represented  in  five  cases. 
Cystoscopically  these  present  a  rather  typical  picture. 
These  tumors  are  comparable  to  epitheliomata  of  the 
lip,  and  the  structure  under  the  microscope  is  similar. 

'Loc.  cit. 
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Conclusions. 

From  a  study  of  the  pathology  of  one  hundred  and 
thirteen  tumors  of  the  bladder,  amongst  which  there 
were  fifty-five  papillomata,  forty-five  carcinomata, 
and  six  sarcomata,  we  were  able  to  conclude  that  a 
differential  diagnosis  between  papillomata  and  car- 
cinomata can  be  made  in  almost  all  instances  on  a 
pathological  basis. 

Certain  morphological  criteria  were  accepted  as 
indicating  the  existence  or  the  acquisition  of  malig- 
nant traits  in  any  given  tumor.  These  criteria  were 
found  to  be  present  in  parts  of  the  tumor  that  are 
accessible  in  so  far  as  they  can  be  reached  by  cysto- 
scopic  instruments,  and  in  so  far  as  adequate  portions 
can  be  removed  for  histological  examination.  The 
changes  that  are  indicative  of  malignancy  occur, 
not  as  heretofore  assumed,  in  the  "depth,"  where 
they  may  escape  our  diagnostic  methods,  but  manifest 
themselves,  first,  in  the  epithelium,  not  far  from  the 
surface,  either  with  or  without  areas  of  infiltration. 

A  test  of  the  morphological  criteria  proved  con- 
clusively that  they  are  dependable,  and,  if  adopted, 
lead  to  correct  diagnosis.  Many  of  the  other  loosely 
accepted  notions  regarding  the  malignancy  of  papil- 
loma per  se  were  found  to  be  fallacious.  Only  in  one 
tumor  out  of  one  hundred  and  thirteen  was  a  papil- 
loma found  to  infiltrate  and  still  retain  "normal" 
cellular  characteristics. 

In  short,  a  reliable  pathological  diagnosis  and  the 
possibility  of  differentiating  between  carcinoma  and 
papilloma  depend  upon  our  ability  to  obtain  material 
and  upon  our  ability  to  recognize  the  criteria  laid 
down  as  indicative  of  malignancy,  for  that  the  latter 
are  present  our  series  of  tumors  has  definitely  shown. 
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DISCUSSION 

OF   PAPERS  OF   DRS.   O'NEIL  AND   BUERGER. 

Dr.  Joseph  F.  McCarthy,  New  York:  I  should  like  to 
ask  Dr.  Buerger  how  far  away  from  the  growth,  in  his  opinion, 
it  is  necessary  to  cut  in  excising  these  tumors? 

Dr.  John  T.  Geraghty,  Baltimore:  I  thoroughly  agree  with 
Dr.  Buerger.  I  think  we  must  revise  our  ideas  as  to  what  con- 
stitutes certain  tumors  of  the  bladder.  It  should  not  be  for- 
gotten, in  deciding  the  character  of  a  tumor,  that  bladder  tumors 
are  practically  all  epithelial,  that  they  have  very  little  stroma,  and 
therefore  we  cannot  get  the  typical  cancer  infiltration  of  the 
stroma  in  order  to  make  a  diagnosis  of  cancer.  In  our  experience 
we  have  found  exactly  the  changes  which  he  has  described.  The 
vast  majority  show  changes  only  in  the  epithelium.  You  can 
sometimes  see  a  transformation  from  a  benign  to  a  definitely 
malignant  type.  The  first  change  is  in  the  epithelium.  You 
should  pay  attention  to  the  epithelial  cells  and  not  to  the  stroma. 
In  papilloma  the  cells  show  a  palisade  arrangement.  When  you 
have  a  change  in  the  arrangement  of  the  cells,  a  change  in  the 
type  of  cell,  and  a  change  in  the  nuclei,  it  indicates  a  definitely 
malignant  tumor,  because  we  have  been  able  to  follow  many  of 
those  cases  which  have  since  died  from  metastasis. 


Dr.  D.  N.  Eisendrath,  Chicago:  The  points  which  Dr. 
Buerger  has  brought  out  are  rather  interesting,  in  regard  to  being 
able  to  make  a  diagnosis  of  beginning  malignancy  from  the  char- 
acter of  the  cells.  Most  of  us  will  recall  that  in  our  student  days 
the  old-time  pathologists  and  surgeons  attempted  to  make  a  diag- 
nosis of  carcinoma  by  the  character  of  the  cell.  This  was  con- 
sidered for  a  time  to  be  absurd.  Now  we  are  gradually  swinging 
back  to  that  old  view  on  a  more  scientific  basis.  And  this  view 
which  Dr.  Buerger  has  mentioned  has  also  been  pointed  out  by 
Dr.  McCarthy  of  the  Mayo  Clinic  for  tumors  of  the  breast.  He 
has  shown  that  what  may  be  called  the  evolution  of  the  cancer 
cell  in  the  breast  is  just  the  same  as  Dr.  Buerger  has  pointed  out 
in  tumors  of  the  bladder,  namely,  we  have  one  or  two  layers  of 
cells;  and  when  these  undergo  changes  similar  to  what  Dr.  Buerger 
has  described,  namely,  atypical  nuclei  changes  in  arrangement 
and  shape  of  the  cells,  that  from  that  point  on  we  can  diagnose 
from  the  shape  of  sections  the  beginning  of  malignancy. 


52 


I  think  the  point  which  Dr.  Buerger  has  brought  out  in  this 
careful  study  of  these  tumors  is  exceedingly  important. 

There  is  one  other  point  I  wish  to  mention,  and  that  is  the 
statement  which  Dr.  Schmidt  made  in  regard  to  the  property  of 
lymphatics  in  the  bladder,  therefore  explaining  the  relative  clin- 
ical benignancy  of  many  histologically  malignant  growths. 
Investigations  show  that  the  bladder  is  not  at  all  poor  in  lym- 
phatics, but  that  there  is  a  tremendously  rich  lymphatic  network, 
not  only  in  the  mucosa,  but  in  the  submucosa  and  muscular 
layers.  The  reason  why  we  have  a  late  recurrence  of  growths 
is  that  the  tendency  of  the  growth  is  toward  the  lumen  and  not 
outwards.  The  lymphatics  of  the  bladder  are  very  rich,  afid  the 
majority  of  them  run  to  the  lymphatic  nodes  on  the  walls  of  the 
pelvis,  and  also,  by  direct  communication,  with  the  lymphatics 
of  the  bladder  and  ureter,  up  along  the  ureter.  For  that  reason, 
at  a  relatively  late  stage  the  malignancy  takes  place  in  tumors 
of  the  bladder,  and  that  explains  why  the  cases  are  relatively 
favorable  for  operation,  if  we  can  recognize  them  early. 

This  work  of  Dr.  Buerger  seems  exceedingly  valuable,  depen- 
ding, not  on  the  macroscopic  appearance,  but  on  a  careful  serial 
sectioning  of  the  tumors  themselves. 

Dr.  Victor  C.  Pedersen,  New  York:  I  have  here  photo- 
graphs of  an  interesting  case  of  multiple  growths  in  the  bladder 
which  I  would  like  to  show.^  They  were  three  in  number,  about 
three-quarters  of  an  inch  apart  and  very  accessible  to  operation. 
I  did  the  Squier  operation,  but  the  patient  was  emphysematous 
and  died  on  the  twenty-fourth  day  of  a  prolonged  lobular  pneu- 
monia. 

With  regard  to  Dr.  Buerger's  work,  not  at  all  in  adverse  criti- 
cism, but  rather  as  a  matter  of  information,  I  would  like  to  ask 
whether  or  not  the  taking  of  specimens  from  these  tumors  is 
contrary  to  the  teaching  of  modern  surgery  to  leave  tumors 
alone  —  remove  them,  but  make  the  diagnosis  afterward?  I 
know  that  in  tumor  of  the  breast  that  seems  to  be  the  designation 
now,  to  decide  upon  the  operation,  do  it,  and  then  make  the  final 
examination.  Again,  in  tumors  of  the  rectum  Dr.  Jerome  M. 
Lynch  of  New  York  City,  the  proctologist,  has  told  me  that  he 
does  not  take  any  sections  from  his  rectal  tumors,  but  decides 
whether  a  certain  tumor  can  be  operated,  takes  it  out  and  then 
makes  the  diagnosis.     Dr.  Buerger  has  shown  how  the  blood 


>  Illustrations  loaned  through  the  courtesy  of  the  New  York  Med- 
ical Journal. 


Fig.  1. 

Photograph  of  Gross  Specimen  of  Dr.  V.  C.  Pedersen's  Case 
of  Multiple  Neoplasm  ot  the  Bladder. 

Cancer  of  the  bladder  in  three  papillary  growths  A,  B,  C,  sepa- 
rated by  normal  mucosa,  clinically  speaking.  The  lowest  nodule 
was  near  the  neck  of  the  bladder  in  the  retropubic  quadrant  on 
the  right  side,  and  the  highest  in  the  subperitoneal  quadrant. 
The  three  were  obliquely  placed  from  above  downward  and 
forward.  The  ureter  was  not  involved.  The  rounded  smooth 
part  (A)  of  the  lower  nodule  was  obviously  infiltrated  and  on 
section  showed  the  nature  of  the  growth  to  be  cancerous,  as 
revealed  in  the  microphotographs  (Figs.  2  and  3).  It  had  not 
yet  begun  to  penetrate  the  muscular  coat  of  the  bladder.  The 
middle  growth  (B)  was  also  found  to  be  cancerous,  and  the  upper 
growth  (C)  was  shown  to  persist  as  a  papilloma  denuded  of  its 
epitheHum  by  the  high-frequency  current  applications  (Fig.  4). 


Fig.  2. 

Microphotograph  of  the  Epithelioma  in  Dr.  V.  C.  Pedersen's 
Case  of  Multiple  Neoplasm  of  the  Bladder.     (LowPower.) 

Showing  penetration  of  cancer  toward  the  submucosa  and  the 
muscle  layer.  The  nests  of  cancer  cells  at  "A"  are  growing 
toward  this  layer  which  is  at  the  bottom  of  the  picture  at  "C." 
Small  round  cell  infiltration  is  seen  in  the  submucosa  at  "B." 
The  lymph  node  at  "D"  is  probably  the  one  which  appears  in  Fig. 
3,  which  is  the  high  power  magnification. 
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Fig.  4. 

Microphotograph  of  the  Benign  Papilloma  in  Dr.  V.  C.  Peder- 
sen's  Case  of  Multiple  Neoplasm  of  the  Bladder.    {Low  Power.) 

Microphotograph  of  papilloma  of  the  bladder  after  treatment 
with  the  high-frequency  current  of  Oudin.  This  is  the  third  tumor 
of  those  shown  in  Fig.  1.  P,  P'  are  the  papillary  outgrowth: 
M  N  S  is  the  normal  mucous  surface  of  the  bladder.  It  will  be 
noted  that  the  epithelium  is  very  denuded  by  action  of  the  current. 
S.  R.  C.  is  the  small  round  cell  infiltration  and  M  the  muscfe  layer. 
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vessels  have  been  already  invaded,  and  if  we  open  them  I  would 
say  that  we  would  immediately  stimulate  transference  of  the 
cells  to  the  body  at  large. 

It  has  always  occurred  to  me  that  what  we  lack  in  the  diagnosis 
of  these  tumors  is  a  means  of  delimiting  them.  Dr.  Robinson  of 
New  York  has  carried  out  with  great  success  the  application  of 
caustics  to  superficial  growths  of  the  skin.  He  says  that  where 
cancer  of  the  skin  is  painted  with  a  50  per  cent  caustic  potash 
solution  there  is  a  microchemical  reaction  between  the  potash  and 
the  cancer  cells  which  manifests  itself  by  a  brown  color.  If 
some  such  plan  could  be  evolved  for  tumors  of  the  mucous  mem- 
brane, so  as  to  show  us  how  much  to  remove,  it  would  be  a  great 
advance.  It  is  just  those  elements  which  the  laity  call  the 
"roots  of  a  cancer"  that  lead  to  recurrence  very  soon  in  many 
cases  and  always  later  on. 

Dr.  a.  G.  Rytina,  Baltimore:  For  some  time  we  have  been 
making  a  very  careful  study  of  bladder  tumor  cases  occuring  in 
the  Urological  Institute.  Up  to  the  present  time  we  have  records 
of  about  168  cases,  and  we  are  in  a  position  to  tesify  to  the  value 
of  Dr.  Buerger's  communication.  A  bladder  tumor  has  a  very 
definite  structure.  It  is  very  regular,  and  any  change  in  the 
size,  shape,  composition  and  staining  qualities  of  the  cells  should 
be  viewed  with  suspicion.  We  have  had  quite  a  number  of 
cases,  originally  diagnosed  as  benign,  which  have  recurred,  and 
we  have  gone  back  to  sections  of  these  cases  and  always,  without 
exception,  have  invariably  found  changes  in  the  cells  which  led 
us  to  the  conclusion  that  these  cases  were  malignant.  We  have 
had  cases  which  recurred  as  long  as  eight  years  after  operation, 
and,  going  back  to  the  section  and  history,  we  found  that  they 
were  diagnosed  as  benign,  and  after  studying  them  again  we  have 
found  that  the  changes  in  the  first  sections  were  more  malignant 
than  those  in  the  later  recurrence.  So  that  we  consider  it  very 
important  to  make  a  very  careful  histological  study  of  all  cases 
of  bladder  tumor.  While  so  doing  we  can  obtain  information 
valuable  from  a  diagnostic  and  prognostic  standpoint.  So  that 
we  never  wait  now  for  a  tumor  to  invade  the  stalk  or  pedicle 
before  calling  it  maligpant.  It  takes  a  long  experience  before 
one  can  interpret  properly  and  diagnose  all  bladder  tumors  as  to 
whether  they  are  benign  or  malignant  on  microscopic  examina- 
tion. 

Dr.  B.  a.  Thomas,  Philadelphia:  I  have  been  very  much 
interested  in  Dr.  Buerger's  paper.     The  real  importance  that 
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attaches  to  it  is  its  bearing  on  treatment.  Personally  I  have 
found  it  unnecessary,  in  a  rather  extended  series  of  cases,  to 
excise  sections  of  tumors  for  microscopic  diagnosis  in  order  to 
determine  the  proper  form  of  treatment,  and  aside  from  the 
theoretical  objections  to  that  procedure,  I  am  inclined  to  believe 
that  it  has  little  bearing  on  treatment.  I  would  like  to  ask  Dr. 
Buerger,  therefore,  whether  the  demonstration  of  atypical  degen- 
eration in  certain  of  these  papillomata  does  influence  the  par- 
ticular treatment  that  he  would  advise.  Personally,  I  think,  as  I 
said  before,  the  real  point  at  issue  here  is  the  bearing  on  treatment ; 
and  if  we  can  differentiate,  by  the  microscope  or  by  other 
methods,  whether  these  cases  shall  be  treated  intravesically 
or  by  open  operation,  that  is  the  essential  thing.  It  seems  to  me, 
in  my  own  experience,  that  it  has  made  no  difference  whatever 
whether  a  papilloma  has  undergone  carcinomatous  degeneration 
superficially,  or  is  in  its  original  state,  if  we  can  demonstrate  that 
it  is  such  a  growth  there  is  only  one  form  of  treatment,  that  is 
by  the  intravesical  form  of  high-frequency  treatment.  On  the 
other  hand,  if  the  degeneration  has  extended  to  the  base  of  the 
growth,  involving  the  vesical  wall,  we  know  that  this  form  of 
treatment  is  absolutely  useless.  This  distinction  may  be  diffi- 
cult and,  in  about  10  per  cent  of  cases,  impossible.  Certainly  the 
opinion  of  an  inexperienced  cystoscopist,  in  this  determination, 
is  valueless. 

Dr.  M.  Lauterman,  Montreal:  One  little  detail  appealed 
to  me  especially  in  Dr.  Buerger's  paper,  the  remarkable  in- 
crease, according  to  his  figures,  in  the  number  of  cases  showing 
malignancy  since  the  advent  and  general  use  of  high-frequency 
treatment.  If  this  is  the  case,  the  excision  of  small  portions  of 
the  growth,  establishing  the  fact  that  it  is  a  malignant  growth  in 
the  first  instance,  has  offered  no  advantage,  since  the  only  method 
offering  satisfactory  results  is  excision. 

Another  thing  which  impresses  us  at  first  is  the  extent  to  which 
the  great  majority  of  us  are  at  the  mercy  of  the  pathologist.  The 
personal  equation  enters  there,  and  if  our  patient's  interests  are 
best  conserved  by  a  radical  operation,  and  if  that  reduces  to  the 
least  possible  degree  any  chance  of  serious  after-effects,  it  does 
not  seem  to  me  that  there  is  any  course  left  open  to  us. 

Dr.  Buerger,  closing:  Regarding  Dr.  McCarthy's  query  as 
to  whether,  from  my  experience,  I  could  enlighten  him  regarding 
the  point  at  which  it  is  necessary  to  resect,  I  must  say  I  am  un- 
able to  answer.  In  my  humble  opinion,  I  believe  that  all  our 
rules  as  to  where  we  should  cut  out  a  tumor  are  based  upon 
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assumption  and  not  upon  facts.  From  the  pathological  stand- 
point, I  believe  we  would  have  to  have  a  series  of  very  early 
carcinomata  and  study  them  very  thoroughly  in  order  to  say  how 
far  they  will  metastasize.  I  fear,  at  the  present  time,  from  the 
material  we  have  at  our  command,  that  we  cannot  answer  that 
question.  We  simply  have  to  take  one  or  two  inches  from  the 
growth  as  an  arbitrary  distance,  as  the  individual  operator  may 
assume  to  be  correct. 

I  am  glad  to  hear  from  Dr.  Geraghty  that  he  has  also  found  in 
his  specimens  the  changes  I  have  described. 

Regarding  Dr.  Pedersen's  question  as  to  whether  the  method 
of  excising  a  piece  for  diagnosis  is  contrary  to  surgical  teachings, 
I  believe  it  is  contrary  to  the  teachings  of  many  men;  but  I 
believe  their  teachings  are  incorrect.  I  know  of  no  other  way  of 
making  a  diagnosis  in  many  cases,  nor  of  any  absolute  proof  that 
we  do  spread  the  growth  if  we  operate  immediately.  Then  too 
we  can  always  fulgurate  immediately  to  close  up  the  wound 
made  for  purposes  of  biopsy. 

Dr.  Rytina  says  that  it  takes  a  large  experience  before  we  can 
make  such  a  diagnosis.  I  believe  it  does,  but  nevertheless  I 
think  our  pathologists  should  be  trained  to  make  the  diagnosis. 
I  believe  the  pathologists  have  not  taken  up  this  subject  as  they 
should.  They  have  been  so  busy  with  many  other  things  that 
they  have  not  looked  carefully  into  this  special  field. 

Dr.  Thomas  thinks  that  it  is  unnecessary  to  accept  these 
criteria  because  they  have  no  bearing  on  the  treatment.  As  far 
as  I  am  concerned,  these  changes  do  influence  my  method  of 
treatment.  As  soon  as  I  find  evidences  of  malignancy  with  the 
microscope,  I  consider  the  case  no  longer  amenable  to  fulgura- 
tion.  There  is  possibly  one  exception:  we  can  conceive  of  a 
tumor  in  which  only  very  early  carcinomatous  changes  are 
present  in  the  surface,  and  that  at  the  very  onset,  such  tumors 
may  respond  to  the  fulguration  treatment.  I  admit  that  a  local 
cure  can  be  affected  by  other  methods  than  excision,  because  I 
know  many  tumors  have  been  scraped  from  the  surface  of  the 
bladder  and  have  not  recurred  for  many  years.  But,  how  do  we 
know  which  one  of  these  tumors  is  going  to  be  cured? 

The  chief  point  I  wished  to  bring  out  is  that  we  must  accept 
pathological  criteria  as  reliable  in  the  diagnosis  of  vesical  carci- 
noma, and  that  their  recognition  is  essential  for  diagnosis  and 
important  in  treatment. 


SYMPOSIUM  ON  TREATMENT  OF 
BLADDER  TUMORS. 


BLADDER  TUMORS,  WITH   REFERENCE  TO 

ENDO-  AND  TRANSVESICAL  METHODS 

OF  REMOVAL. 

REASONS  FOR  SELECTION  AND   TECHNIC  OF  SAME. 


JOSEPH  FRANCIS  MCCARTHY, 
NEW  YORK. 


In  order  properly  to  select  an  appropriate  and 
adequate  measure  of  relief  in  a  given  case  of  vesical 
neoplasm,  certain  essentials  of  this  exceedingly  com- 
plex and  technically  difficult  subject  must  con- 
stantly be  born  in  mind.  And  while,  owing  to  the 
infinite  variety  of  its  manifestations,  any  attempt 
definitely  to  outline  or  classify  the  application  of 
suitable  remedial  measures  would,  at  first  glance,  seem 
a  footless  task ;  nevertheless,  with  a  view  to  orienting 
myself  or  being  oriented,  and  to  stimulate  discussion 
of  a  subject  begging  illumination,  the  task  will  be 
essayed. 

Of  first  importance  to  the  urologist  approaching 
this  subject  is  the  submergence  of  self,  and  the  culti- 
vation of  dispassionate  deliberation  of  a  difiicull  prob- 
lem. The  condition  should  be  considered,  not  from 
the  standpoint  of  the  surgeon,  nor  of  the  cystoscopist. 
It  requires  the  comprehensive  viewpoint  of  the  urolo- 
gist, who,  I  take  it,  is  both. 

The  selection  of  procedure  depends  in  large  measure 
upon  the  number,  situation,  type  of  implantation, 
basal  structure ;  the  presence  or  absence  of  bullous 
mucosal  change ;   the  presence  or  absence  of  surface 
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incrustations  upon  the  neoplasm;  the  intensity  of 
hemorrhage,  when  present ;  degree  of  cystitis ;  vesical 
expansibility. 

Diagnostic  measures  include  the  observation  and 
operating  cystoscope,  the  examination  of  fragments 
spontaneously  expelled,  the  stone  searcher,  and  bi- 
manual examination. 

Observation,  in  my  opinion,  more  closely  approaches 
precision  when  the  following  conditions  are  fulfilled : 

First:  In  this,  as  in  most  lesions  of  the  genito- 
urinary tract,  the  bladder  and  the  posterior  urethra 
should  be  regarded  as  one  organ  and  submitted  to 
the  same  close  inspection.  To  illustrate:  A  case 
recently  coming  under  my  observation,  operated 
upon  six  years  previously,  suprapubically,  diagnosis 
benign  papilloma,  recurred  in  such  manner  as  to 
invade  the  whole  trigone,  extending  forward  to  the 
vesical  neck,  almost  completely  encircling  the  latter; 
coursing  over  either  lateral  lobe  of  a  hypertrophied 
prostate,  it  entered  the  deep  urethra  as  far  as  the 
verumontanum. 

Second:  The  bladder  should  be  studied,  not  only 
when  filled  to  capacity,  but  also  in  the  act  of  filling 
and  emptying.  In  this  manner  I  have  detected  buds 
that  otherwise  would  have  been  overlooked. 

Third:  This  examination  is  best  conducted  by  an 
instrument  that  is  not  beaked  and  that  possesses 
the  near  vision  type  of  lens  system,  with  but  slight 
magnification  and  a  minimum  of  distortion. 

Operating  Cystoscope.  For  diagnostic  purposes,  in 
this  direction  at  least,  the  operating  cystoscope  in 
our  hands  has  proven  unsatisfactory  in  solving  this 
question;  for  when  negative  as  to  malignancy  it  is 
of  no  value  whatever,  and  when  positive  but  un- 
accompanied by  the  customary  clinical  picture  it  is, 
putting  it  mildly,  of  dubious  value.  In  other  words, 
properly    to    tell    the    whole    story,  the   pathologist 
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requires  the  whole  growth .  Fragments  spontaneously 
expelled  are,  for  practical  purposes,  valueless. 

Stone  Searcher  Exploration.  Upon  theoretical  grounds 
the  employment  of  this  instrument  as  a  diagnostic 
aid  is  open  to  objection,  inasmuch  as  it  may  prove 
a  factor  in  aggravating  hemorrhage.  Practically, 
however,  in  my  hands,  in  a  few  selected  cases,  such 
as  growths  with  infiltrated  bases  or  incrusted  tops 
(resembling  calculi),  its  use  has  been  attended  with 
most  satisfactory  results. 

Bimanual  Examination.  In  a  certain  type  of  cases 
this  method  of  examination  is  of  considerable  value. 
Especially  is  this  so  in  malignant  growths,  with 
indurated  bases  situated  upon  the  floor  of  the  bladder, 
and  in  extensive  malignancies  located  elsewhere  in 
the  organ,  —  the  information  in  the  latter  case  being 
gleaned  through  the  abdominal  hand. 

The  diagnostic  value  of  the  above  outlined  measures 
depends  in  large  degree  upon  the  skill  and  diversified 
experience  of  the  operator.  With  this  conceded,  and 
despite  the  contrary  opinion  so  largely  entertained, 
I  venture  the  assertion  that  in  the  great  majority  of 
cases,  with  the  above  methods,  a  reasonably  accurate 
diagnosis  may  be  had. 

Operative  Intervention  may  be  be  grouped  under  two 
primary  classes : 

First:  The  endovesical. 

Actual  cautery.     D'Arsonval  current. 
Second:  The  transvesical. 

(a)    Extra-peritoneal.      Coning  mucosa 
andligating.  Re-section.  D'Arson- 
val current. 
(6)   Trans-peritoneal  resection. 

Cystoscopic  Operative  Methods.  Under  this  heading 
the  employment  of  the  snare  and  actual  cautery  are 
mentioned  merely  to  be  dismissed  in  favor  of  the  more 
flexible    and    effective    method    of     high-frequency 
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carbonization.  The  Oudin  or  monopolar  current,  at 
first  in  general  use  in  this  country,  is  being  slowly 
but  surely  replaced  by  the  bipolar  or  D' Arson val 
current.  At  present  I  employ  it  exclusively,  for  the 
following  reasons.  It  admits  of  more  accurate 
measurement,  there  is  less  disturbance  of  the  visual 
field,  it  affords  greater  penetration.  Where  necessary, 
stronger  currents  may  be  employed  with  less  likelihood 
of  burning  out  the  cystoscopic  lamp,  and  finally,  there 
is  a  minimum  of  side-tracking  of  the  current,  resulting 
in  much  better  and  more  easily  manipulated  electrodes. 

In  the  conduct  of  these  treatments  a  few  necessary 
requisites  should  not  be  overlooked.  First,  depending 
upon  the  size  and  situation  of  the  growth,  the  current 
should  not,  except  in  rare  instances,  exceed  750  milli- 
amperes ;  a  range  of  400  to  750  may  perhaps  be  offered 
as  a  more  or  less  elastic  guide.  It  is  dangerous  to 
employ  this  method  in  an  obscure  field.  Fairly  con- 
stant irrigation  is  desirable. 

The  current  may  be  freely  employed  in  the  region 
of  the  trigone  and  vesical  neck  with  little  fear  of  un- 
toward result.  Greater  caution  may  be  exercised 
in  applying  the  current  to  the  superior  and  posterior 
aspects  of  the  bladder,  where  the  peritoneum  should 
be  accorded  some  respect.  While  I  know  a  report 
of  peritonitis  following  this  method  of  treatment, 
such  has  not  been  my  experience. 

It  is,  I  contend,  faulty  and  dangerous  teaching  to 
advocate  the  application  of  the  electrode  to  the  base 
of  a  growth.  It  is  also  the  part  of  good  judgment 
to  avoid  the  destruction  of  too  great  an  area  at  one 
sitting.  For  the  danger  of  sudden,  alarming,  and 
perhaps  fatal  hemorrhage  may  not  lightly  be  dis- 
missed. Likewise  it  is  undesirable  to  treat  a  given 
case  and  permit  the  patient's  departure  to  a  distant 
point  before  at  least  ten  days  after  treatment. 

The  appropriate  treatment  for  postoperative 
hemorrhage   is   an   immediate   carbonization   of   the 
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bleeding  point;  in  other  words,  more  of  the  same 
medicine  in  the  same  place.  The  ordinary  interval 
between  treatments  is  one  week,  unless  there  be  some 
special  contra-indication. 

The  most  practical  disposition  of  the  large  elec- 
trode is  to  request  the  patient  to  press  it  firmly  against 
the  lower  part  of  the  abdomen  at  the  time  of  applica- 
tion of  the  current.  A  very  thin  towel  should  be 
placed  upon  the  skin  and  the  electrode  laid  upon  the 
towel .  For  the  employment  of  the  D' Arson val  current 
from  the  older  types  of  high-frequency  machine,  it 
is  essential  that  the  cystoscopic  lamp  be  illuminated 
from  a  small  battery  and  not  from  the  street  current. 

One  should  be  careful  not  to  overbum  these  growths, 
and  avoid  mistaking  oedematous  outcroppings  fre- 
quently following  high-frequency  carbonization,  for 
bullous  oedema  or  growth  extension.  (See  plate  IX.) 
Finally,  it  is  faulty  procedure  to  continue  without 
evident  result  longer  than  four  or  five  satisfactory 
applications  of  the  current. 

Field  of  Application  of  this  Method:  Its  advan- 
tages —  its  disadvantages.  That  this  method  of 
treatment  has  earned  a  place  in  the  therapy  of  vesical 
growths  may  not  be  gainsaid.  The  indications 
for  its  employment  as  a  preferential  method  are  as 
follows:  First,  in  growths  in  immediate  proximity 
to  vesical  sphincter;  second,  with  few  exceptions  in 
plural  growths  regardless  of  the  situation;  third,  in 
small  or  moderate-sized  growths  that  are  peduncu- 
lated and  unaccompanied  by  the  well  defined  clinical 
phenomena  of  malignancy  as  described  in  a  previous 
communication  by  the  writer;  fourth,  in  most  cases 
of  postoperative  recurrence. 

In  favor  of  this  method  it  may  be  said  that  it  does 
not  incapacitate  the  patient  for  the  pursuit  of  his  or 
her  daily  routine;  that  as  a  rule  the  patient  readily 
consents  to  and  follows  the  plan  outlined;    that  for 
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clinically  benign  growths  the  first  result  is  a  prompt 
cessation  of  the  hemorrhage  and  the  early  disappear- 
ance of  the  growth ;  that  fatalities  are  exceedingly  rare; 
that  potential  sources  of  recurrence,  such  as  buds, 
etc.,  are  easily  discovered ;  that  the  danger  of  implan- 
tation recurrence  is  reduced  to  a  minimum,  which 
is  not  the  case  in  the  more  (perhaps)  radical  methods ; 
that  the  point  of  departure  (the  submucosa)  of  these 
growths  is  readily  destroyed. 

Finally,  a  perfect  control  is,  as  it  should  be,  easily 
exercised  over  these  patients,  so  that  the  small  excres- 
cences which  so  frequently  recur  may  early  be  dis- 
covered and  readily  destroyed. 

Criticism  of  this  method  is,  I  think,  appropriate 
when  advanced  along  the  following  lines.  First: 
That  to  the  cystoscopist,  who  may  not  be  a  trained 
surgeon  and  who  attempts  unconsciously,  but  without 
sufficient  justification,  to  widen  its  scope,  this  method 
may  prove  a  menace  rather  than  an  aid  to  the  patient. 
Second :  In  this  direction  also  may  be  added  the  dan- 
ger of  unduly  prolonging  these  treatments  in  the 
absence  of  a  reasonably  prompt  result.  Third:  The 
possibility  of  complications,  such  as  alarming  hemor- 
rhage, peritonitis,  etc.  This  objection,  however,  is 
so  slight  as  to  be  inconsequential. 

Transvesical  Approach.  Extraperitoneal  approach, 
coning  the  mucosa,  clamp  and  ligature,  should  be 
discarded  as  totally  inefficient  where  radical  measures 
are  indicated,  and  unjustifiable  where  less  radical 
measures  suffice. 

Resections  of  Growths.  (Extraperitoneal.)  This 
method  applies  particularly  to  the  treatment  of 
growths  showing  any  semblance  of  malignancy  that 
are  situated  on  the  superior  and  supero-lateral  aspects 
of  the  bladder.  About  2  cm.  of  apparently  healthy 
bladder  wall  surrounding  the  growth  should  also  be 
excised,  —  an  excellent  procedure  where  feasible. 


62 


Actiml  Cautery.  In  single  growths  with  broad  base, 
presumably  malignant  or  even  suspiciously  malignant, 
early  and  wide  resection  is  so  much  to  be  preferred 
that  the  cautery  has  no  field  in  this  direction,  while 
in  the  widespread  papillary  carcinomatosis  of  the 
bladder  I  consider  the  D'Arsonval  current  of  the  high- 
frequency  apparatus  at  least  as  effective  and  a  more 
exact  procedure.  Its  application  in  my  belief,  there- 
fore, is  limited  to  the  treatment  of  cases  presenting 
unexpected  conditions  in  the  course  of  an  operation 
where  other  means  are  not  to  hand. 

Transvesical  destruction  of  widespread  malignancy 
by  means  of  the  D'Arsonval  current,  first  described 
by  the  writer  three  years  ago  before  this  Society, 
offers,  in  my  belief,  the  only  effective  method  of 
prolonging  in  relative  comfort  the  life  of  the  victims 
thus  afflicted.  That  it  can  or  ever  will  permanently 
cure  such  condition  I  seriously  doubt.  That  it 
has,  temporarily  at  least,  entirely  cleared  such  blad- 
ders from  cystoscopically  visible  evidence  of  growth 
I  know,  by  personal  observation.  That  it  is  a  dan- 
gerous method  I  also  know,  for  the  same  reason.  And 
the  fact  that  deaths  caused  by  ulcer  of  the  duodenum 
at  times  occur  following  bums,  and  the  carbonization 
of  albuminoid  substances,  would  appear  to  offer 
sufficient  reason  for  its  proscription.  Nevertheless, 
where  total  cystectomy  and  deviation  of  the  urinary 
flow,  for  whatever  reason,  may  not  be  considered, 
the  method  above  mentioned  offers  a  fairly  effective 
means  of  prolonging  life  in  relative  comfort.  The 
following  case  will  serve  as  an  illustration. 

Mr.  A.  S.,  age  30,  first  seen  two  and  a  half  years 
ago.  At  this  time  patient  was  decidedly  cachectic 
from  hemorrhage.  Cystoscopic  examination  demon- 
strated a  riot  of  growths  everywhere  throughout  the 
bladder,  pedunculated,  subsessile,  and  sessile.  Opera- 
tion   a    few    days    later.      Extraperitoneal    incision 
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corroborated  the  cystoscopic  findings,  there  being 
but  few  patches  of  apparently  normal  mucosa  to  be 
seen.  The  growths  were  quickly  removed  by  clamp, 
sponge  holder,  etc.,  down  to  their  bases,  which  were 
thoroughly  destroyed  by  the  D'Arsonval  application. 
Sections  taken  reported  as  carcinoma.  Foot  switch 
interrupter  employed,  for  the  better  control  of  the 
current.  Bladder  partially  closed,  with  suprapubic 
drainage  tube  in  place. 

Six  weeks  later  the  patient  left  the  hospital  with  a 
closed  wound  and  with  no  evidence  of  macroscopic 
blood  in  the  urine  after  the  first  week.  Six  months 
later,  cystoscopic  examination  revealed  a  small 
recurrence  (see  plate  VI),  which  was  readily  de- 
stroyed by  means  of  high-frequency  current  through 
this  instrument.  A  year  later  another  recurrence  on 
the  internal  sphincter.  Meanwhile  the  patient 
had  gained  twenty  pounds  and  was  symptom- 
free.  Eight  months  ago,  however,  the  patient  com- 
plained of  a  slight  pain  in  the  lower  left  hypogastric 
region,  and  palpation  revealed  a  well  defined  resis- 
tance, but  no  tumor  outline.  This  continued  to 
increase  in  size,  to  the  patient's  discomfort, — not 
sufficiently,  however,  to  interfere  with  the  pursuit  of 
his  ordinary  business. 

Until  about  three  months  ago  the  mass  became  so 
pronounced  as  to  demand  interference.  The  striking 
feature  of  his  case  at  this  time  was  the  entire  absence 
of  urinary  signs  or  symptoms,  and  a  most  painstak- 
ing cystoscopic  examination  failed  to  reveal  evidence 
of  neoplasm  anywhere,  save  for  slight  cedematous 
corrugation  about  1  cm.  in  diameter,  in  the  region 
of  his  left  ureter.  Operation  demonstrated  a  car- 
cinomatous invasion  of  woody  density,  disseminated 
throughout  the  lower  third  of  the  rectus  and  lateral 
abdominal  muscles  and  peritoneum.  Palpation  of 
the  bladder,  however,  failed  to  elicit  any  evidence 
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of  induration.  An  attempt  to  remove  the  mass 
resulted  disastrously. 

This  case,  I  contend,  proves  that  the  method 
in  certain  instances  will  cause  the  disappearance 
from  the  bladder,  temporarily  at  least,  of  growths 
of  known  malignancy,  and  that  it  offers  something 
to  those  patients  who  will  not  consider  the  more 
surgical  procedure  of  total  cystectomy. 

Resection  of  Growth  with  23^^  cm.  of  the  Surrounding 
Vesical  Wall.  Theoretically  at  least,  this  method  of 
attack  is  in  accord  with  the  correct  surgical  viewpoint 
of  the  treatment  of  malignancies  elsewhere  in  the 
body.  Practically,  however,  certain  characteristics 
peculiar  to  this  type  of  neoplasm,  as  well  as  the  local 
anatomical  arrangement  of  the  parts,  are  of  sufficient 
moment  to  place  the  treatment  of  this  subject  in  a 
special  field.  The  procedure,  in  my  opinion,  is  likely 
to  be  attended  with  comparatively  permanent  results 
in  the  presence  of  single,  sessile  growths,  with  or 
without  infiltrating  bases,  with  or  without  the  cus- 
tomary clinical  phenomena  of  malignancy,  and 
situated  upon  the  superior,  the  supero-lateral  aspects 
of  the  organ,  or  behind  and  external  to  either  ureteral 
orifice.  These  conditions  mark  definitely  the  limita- 
tions of  expediency, — at  least  in  so  far  as  the  result  to  be 
anticipated  would  appear  to  warrant  such  interference. 

For  neoplastic  invasion  of  the  trigone  in  any  con- 
siderable degree,  nothing  short  of  complete  removal 
with  re-implantation  of  both  ureters  offers  a  reason- 
able prospect  of  success.  Most  of  the  latter  class 
will  go  further  and  fare  better  with  extraperitoneal 
opening  and  carbonization  of  the  bases  with  the 
D'Arsonval  current,  or  total  resection  and  deviation 
of  the  urinary  stream. 

For  the  numerous  failures  attending  resection  of 
vesical  growths,  one  or  more  of  the  following  reasons 
may  be  ascribed : 


Plate  I. 

Papilloma  in  its  earliest  stage  of  development. 

(Case  of  Dr.  O'Crowley.) 


Plate  II. 
Same  as  Plate  I.    Lens  of  cystoscope  being  in  close  apposi- 
tion and  showing  the  striking  vascular  supply. 


Plate  III. 
Papilloma  situated  directly  upon  the  internal  sphincter. 
This  patient's  bladder  demonstrated  three  growths  of  dif- 
ferent types  —  sessile,  subsessile  and  pedunculated.  The 
smallest  was  discovered  only  upon  observation  of  the 
bladder  while  filling  and  evacuating. 


Plate  IV. 

A  "Neurasthenic"  in  whom  careful  examination  re- 
vealed a  growth  extending  from  the  internal  sphincter 
to  the  external  —  completely  removed  by  the  intra- 
urethral  application  of  the  D'Arsonval  current  of  a  high- 
frequency  machine. 


Plate  V. 
Postoperative  recurrence  after  four  years.      Recurrence 
taking  place  along  the  site  of    suprapubic  incision  and 
about  the  vesical  sphincter. 


Plate  VI. 
Recurrent  carcinoma.  Interesting  because  of  the 
peculiar  vascular  formation  for  growth  extension.  This 
case  was  treated  for  widespread  malignancy  —  through 
the  opened  bladder,  by  means  of  D'Arsonval  current  em- 
ployed much  as  would  be  an  actual  cautery,  to  which  it  is 
superior  for  these  cases. 


Plate  VII. 

Cystoscopic  picture  of  interior  of  bladder  at  the  site  of 
transperitoneal  removal  of  neoplasm.  Six  months  post- 
operative. 


Plate  VIII. 

Sessile  growth  covered  with  small  stones.     Removed 

cystoscopically  —  Oudin     spark.        Cystoscopi- 

cally  free  of  recurrence  after  two  years. 


Plate  IX. 
Shows  carbonized  crateriform-like  growth  in  the 
center  and  papillary  cedematous  surrounding  area.  Of 
interest  in  demonstrating  time  to  discontinue  burning. 
In  all  probability,  many  benign  growths  from  excessive 
carbonization  do  badly  and  have  all  the  cystoscopic 
manifestations  of  malignancy. 


Plate  X. 

Patient  (age  60)  regarded  as  an  unsuitable  case  for 
radial  resection.  Following  eight  cystoscopic  treatments 
with  D'Arsonval  current,  both  growths  have  completely 
disappeared.  Section  removed  with  operating  cystoscope. 
Reported  as  papillary  growth  showing  atypical  epithelial 
cells. 
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First :  The  inability  or  unwillingness  of  the  op)erator 
to  cut  away  a  sufficiently  wide  area  of  healthy  bladder 
wall  surrounding  the  growth.  Second:  Implantation 
recurrence  attendant  upon  the  necessary  manipulation 
of  the  bladder  or  the  unnecessary  use  of  sponges  in 
maintaining  a  dry  field.  Third:  That  though  the 
steps  of  such  operation,  in  a  given  case,  be  technically 
proof  against  the  most  carping  critic,  the  original 
causative  factor  remains  as  a  potential  source  of 
recurrence.  (It  is  still  my  belief  that  irritative 
conditions  play  an  important  setiological  role  in  this 
condition.)  Fourth:  Where  re-implantation  of  a 
ureter  be  necessary,  as  part  of  such  operation,  the 
loss  of  sphincteric  protection  of  the  kidney  on  that 
side  is  worthy  of  some  consideration. 

With  the  possible  exception  of  moderate-sized 
growths,  situated  upon  the  anterior  wall  of  the  bladder 
in  immediate  proximity  to  its  medial  aspect,  where 
the  ordinary  suprapubic  extraperitoneal  incision 
suffices,  resections,  to  be  reasonably  successful,  had 
best  be  conducted  by  the  extraperitoneal  method,  as 
advocated  by  Squier,  or  the  transperitoneal  approach, 
first  performed  deliberately  by  Rydygier,  in  1885,  or 
a  combination  of  both. 

For  brevity's  sake,  I  shall  attempt  merely  to  em- 
phasize a  few  points  that  seem  worthy  of  comment. 
Before  beginning  the  operation,  thorough  flushing 
of  the  bladder  with  1/5000  oxycyanide  of  mercury, 
a  coud6  soft  rubber  catheter  of  as  large  caliber  as 
possible,  is  most  suitable  for  this  purpose.  With 
the  catheter  left  in  situ,  the  bladder  is  moderately 
distended  as  an  aid  in  the  partial  separation  of  the 
peritoneum  from  the  bladder,  on  its  anterior  and 
lateral  aspects.  A  median  incision  is  made  from  the 
symphysis  to  well  above  the  umbilicus  and  extending 
through  the  muscle  sheath,  when  gentle  separation 
of  the  parts  carries  the  incision  to  the  peritoneum. 
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With  the  patient  in  the  Trendelenburg  position,  wide 
exposure  is  procured  by  means  of  a  Garland  retractor. 
The  more  or  less  adherent  peritoneum  is  then  separated 
as  thoroughly  as  possible  from  the  bladder  with  the 
fingers,  as  well  as  a  moist  gauze  pad  on  a  sponge 
holder.  It  is  best  to  begin  this  separation  in  the 
lateral  fossae. 

Should  the  peritoneum  become  frayed  or  button- 
holed at  any  stage  of  this  procedure,  the  peritoneal 
cavity  had  best  be  opened  immediately,  in  orderly 
fashion,  and  the  bladder  emptied,  whereupon  the 
peritoneal  separation  is  much  simplified.  Here, 
naturally,  the  parts  should  be  most  carefully  walled 
off  before  opening  the  bladder.  At  this  point  the 
end  of  the  catheter  in  the  bladder  may  be  cut  and  a 
Kenyon  aspirating  tip  attached  to  it.  Aspiration 
is  then  begun  and  continued  throughout  the  steps 
of  resection  or  ureter  implantation.  This,  to  my 
mind,  is  of  the  greatest  importance,  unless  we  are 
to  dismiss  the  view  generally  entertained,  of  the 
possibility  of  implantation  recurrence,  inasmuch  as 
its  use  obviates  the  employment  of  gauze  wipes 
applied  to  the  interior  of  the  bladder  during  the 
course  of  the  operation. 

Finally,  in  resecting  the  growth  one  should  remove 
about  2.5  cm.  of  the  surrounding  bladder  wall.  Four 
traction  sutures  placed  well  beyond  the  area  to  be 
excised  greatly  facilitate  the  lozenge-shaped  incision 
so  much  to  be  desired.  The  operation  is  then  com- 
pleted by  readjusting,  as  nearly  as  possible,  the 
normal  relation  of  the  peritoneum  to  the  bladder,  and 
draining  either  by  indwelling  catheter  per  urethram, 
or  through  a  buttonhole  above  the  symphysis. 

In  concluding,  it  seems  to  me  the  duty  of  every 
urologist  to  perfect  himself  along  the  lines  of  diag- 
nostic and  prognostic  skill,  as  well  as  to  possess  the 
ability  to  attack  this  difficult  problem  equally  well 
with  the  cystoscope  or  the  scalpel. 


SURGERY  OF  THE  URINARY  BLADDER. 


LOUIS  E.  SCHMIDT, 

CHICAGO,  ILL. 


The  surgery  of  the  bladder  for  new  growths  is 
still  in  the  period  of  development.  This  is  demon- 
strated by  the  fact  that  there  is  no  uniform  interfer- 
ence, whether  it  be  with  radium,  x-ray,  intravescial 
procedure  with  one  of  the  many  operative  cysto- 
scopes  or  with  the  aid  of  the  high-frequency  current, 
or  even  the  scalpel.  In  this  review  I  will  only  refer 
in  a  passing  manner  to  all  methods  and  attempt  to 
outline  what  has  been  done  up  to  the  present  time 
with  the  open  cutting  operation. 

As  a  matter  of  historical  interest,  Warner,  in  1747, 
through  a  lateral  perineal  incision  operated  success- 
fully a  tumor  of  the  bladder.  Previous  to  this  time 
little  had  been  done  and  that  only  in  a  haphazard 
sort  of  a  way.  Civiale  recognized  two  kinds  of 
tumors,  —  carcinoma  and  fungus.  He  believed  the 
latter  more  common  and  noted  that  it  occasionally 
became  transformed  into  a  cancerous  growth.  Civiale 
did  not  use  the  lateral  perineal  stone  incision,  which  was 
practically  the  universal  route  up  to  that  time,  not  only 
for  diagnostic  purposes,  but  for  removal  as  well.  He 
used,  by  intravesical  method,  an  instrument  like  a 
Hthotrite,  which  would  grip  the  growth,  and  crush  and 
tear  and  remove  in  the  best  possible  way.  To  say 
the  least  it  was  rather  crude,  but  from  what  I  have 
could  infer  his  results  were  as  satisfactory,  if  not  more 
so,  than  those  obtained  through  a  perineal  incision. 
Hutchinson,  in  1857,  reports  median  perineal  incision 
and  removal  of  growths  from  the  bladder.  Thompson 
used  specially  constructed  forceps,  used  through  the 
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urethra  or  even  through  the  perineum,  Simon,  as 
early  as  1875,  described  urethral  specula  for  use  in 
in  women  and  removal  of  growths  from  the  bladder 
through  the  same.  Kocher  and  Volkmann  used  the 
speculum  of  Simon  in  the  male,  but  performed  exter- 
nal urethrotomy  as  a  preliminary  step.  Thompson, 
Guyon,  Antal,  Mickhulicz  and  many  others  advanced 
methods,  all  pertaining  to  interference  through  the 
perineum.  In  1874  Billroth  operated  a  bladder  tumor 
successfully  from  above.  It  remained,  I  believe,  to 
Trendelenburg  to  describe  in  detail  the  "Bechen- 
hochlagerung''  and  the  easy  access  to  the  bladder 
with  this  position. 

As  to  route  through  vagina  colpo-cystotomy  was 
carried  out  more  than  twenty-five  years  ago.  Yet 
Tamin,  in  1912,  has  again  advanced  this  method  of 
approach.  I  believe  the  credit  for  the  suprapubic 
method  of  approach  to  bladder  tumors  is  due  to  Guyon. 
He  did  not  devise  it,  but  insisted  that  it  was  the  correct 
method.  Partial  and  total  resection  of  the  pubic  arch 
was  suggested  by  Helferich,  symphysiotomy  in  connec- 
tion with  bladder  operations  by  Ferria,  the  lateral  route 
by  Levin  as  late  as  1896.  Franz  was  the  first,  if  I  am 
not  mistaken,  to  advise  the  total  removal  of  the  blad- 
der. Bardenhauer,  in  1887,  was  the  first  to  carry  out 
the  operation,  however,  unsucessfully.  The  following 
year  Pawlich  made  a  successful  total  cystectomy. 
Watson  of  Boston,  in  1905,  took  the  advanced  stand 
and  profKJsed  that  it  should  be  performed  in  all  in- 
stances of  cancer  in  which  it  is  proper  to  do  a  radical 
operation;  that  is,  in  those  cases  where  it  is  believed 
that  the  growth  is  confined  to  the  bladder.  Rydygier, 
in  1888,  advocated  the  intraperitoneal  or  abdominal 
mode  of  attack.  Harrington,  in  1893,  again  brought 
this  operation  forward,  Watson  in  1905  revived  the 
question,  and  in  1908  Mayo  gave  his  experiences  with 
this  method  of  interference.     Although  my  remarks 
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are  restricted  in  this  symposium  to  "Operative 
Interference  of  the  Bladder,"  it  is  necessary  to  refer, 
in  as  few  words  as  possible,  to  the  pathology  as  well 
as  the  diagnosis,  for  the  full  understanding  as  well  as 
appreciation  of  my  attitude  on  this  subject.  Even 
in  this  era  of  modem  cystoscopy  one  resorts  to  inspec- 
tion, percussion  and  auscultation  for  information  as 
regards  resistance,  size,  anomalies  (such  as  irregular 
shape),  glandular  involvement,  etc.  Bimanual  pal- 
pation, particularly  under  anaesthesia,  not  often 
resorted  to,  with  one  or  two  fingers  in  rectum,  and  in 
women  in  vagina,  with  other  hand  on  abdomen,  gives 
information  as  to  the  involvement,  that  is,  infiltra- 
tion of  the  entire  bladder,  or,  if  only  localized,  a  fair 
idea  as  to  location  and  size.  Soft  tumors,  large  or 
small,  with  no  infiltration,  cannot  be  palpated.  Dila- 
tation for  palpation  through  the  urethra  of  women, 
as  described  by  Simon,  in  the  male  by  Thompson 
and  Volkmann,  at  present  time  is  out  of  use. 

With  the  examination  of  the  urine  and  of  particles 
of  tumor  passed  with  the  urine,  or  gained  as  originally 
advised  by  Kuster  with  a  spoonlike  catheter  or  with 
the  rongeur  as  advised  by  Young,  or  with  any  one  of 
the  operating  cystoscopes,  some  information  may  be 
gained.  Sounds  or  catheters  are  of  no  accurate  "diag- 
nostic value.  One  instrument,  the  cystoscope,  is 
absolutely  essential  and  the  most  reliable  instrument 
for  purposes  of  diagnosis.  It  permits  a  thorough 
examination  of  the  interior  of  the  bladder  and  allows, 
in  most  instances,  the  recognition  of  tumors,  their 
number,  size  and  location.  I  do  not  wish  to  discuss 
the  question  whether  or  not  it  is  within  the  power  of 
the  individual  to  differentiate  the  character  of  growths 
as  seen  through  the  cystoscope,  but  I  know  that  the 
greater  the  experience  of  the  cystoscopist,  the  greater 
the  possibility  of  recognizing  whether  malignant  or  be- 
nignant as  classified  in  the  accepted  manner  of  to-day. 
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It  is  not  incumbent  on  me  to  discuss  the  advantages 
or  disadvantages  or  the  use  of  different  cystoscopes. 
Suffice  to  say  that  individual  cases  may  often  decide 
which  instrument  to  use  in  order  to  overcome  obsta- 
cles. A  thorough  diagnostician  in  this  field  cannot 
limit  himself  to  one  method  of  cystoscopy  nor  to  one 
kind  of  cystoscope.  In  cases  where  it  is  impossible 
to  apply  this  mode  of  examination,  exploratory  opera- 
tions have  been  advised,  needless  to  state,  in  cases  of 
contracted,  irritable  bladders  or  where  the  hemor- 
rhage is  of  such  severity  as  to  prevent  inspection. 
In  taking  up  this  subject  I  realize  that  it  would  not  be 
complete  unless  I  insisted  on  the  necessity  of  taking 
all  factors  into  consideration.  I  wish  to  refer  to  the 
question  of  considering  the  activity  of  the  kidneys  as 
well  as  the  functionating  capacity  of  the  cardio- 
vascular system  and  establishing  in  every  known  way 
the  exact  status  of  each  individual.  Where  so  many 
operations  are  necessarily  carried  out  on  the  aged,  I 
believe  it  is  imperative  to  take  advantage  of  every 
possible  help.  I  believe  that  a  medical  examination 
of  scrutinizing  character  should  be  made,  including 
blood  pressure  tests,  haemoglobin  examination,  white 
and  red  cell  count,  urine  examination  of  every  char- 
acter; and  all  the  methods  which  are  peculiar  to  this 
field  of  work,  cryoscopy  of  the  blood,  and  all  known 
functionating  tests  of  the  kidneys,  and  that  all  this 
mass  of  evidence  should  be  carefully  considered 
before  deciding  upon  any  operative  step.  It  is  need- 
less to  state  that  the  general  condition  of  the  patient 
or  any  individual  factor  which  often  plays  a  part 
must  be  carefully  considered  before  discussing  the 
question  of  the  character  of  the  operation,  whether 
resection  or  excision,  etc.  The  anaesthetic  is  a 
matter  of  equal  importance.  It  is  not  possible  to 
discuss  this  question  correctly  unless  all  factors  con- 
cerned are  taken  into  consideration. 
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I  wish  to  state  that  it  is  desirable  to  consider  scopol- 
amine, morphine,  nitrous  oxide-oxygen,  intraspinal, 
subdural,  local  infiltration  of  various  kinds,  ether, 
and  chloroform  anaesthesias,  either  singly  or  com- 
bined. The  selection  of  the  anaesthesia  and  the 
selection  of  the  correct  operative  procedure  have  every- 
thing to  do  with  the  results  as  regards  freedom  from 
recurrence,  and  even  with  the  mortality,  as  shown 
by  the  great  variation  in  the  statistics  at  our  command. 
In  order  to  be  guided  correctly  and  not  to  be  misled, 
it  is  the  sound  judgment  of  the  surgeon  rather  than 
statistics,  after  taking  all  the  foregoing  into  con- 
sideration, which  will  lead  to  the  best  results.  I 
earnestly  believe  and  insist  that  every  new  growth 
of  the  bladder  must  be  considered  a  serious  matter. 
Although  an  occasional  cure  has  resulted  following 
spontaneous  torsion  of  a  pedicle,  and  a  large  number 
of  so-called  benign  tumors  have  been  operated  upon 
successfully,  either  intravesically  or  from  above, 
without  further  tumors  occurring,  and  without  re- 
currences at  the  site  of  the  removal  or  metastasis 
appearing  in  the  individuals, —  on  the  other  hand, 
severe  hemorrhage,  no  matter  from  what  kind  of 
growth,  has  often  caused  conditions  of  grave  import. 
Also,  benign  tumors  have  become  malignant,  and  in 
other  instances  tumors  of  like  character  have  been 
noted  elsewhere  in  the  bladder,  and  regarded  as 
implantations,  or  false  recurrences  or  malignant 
growths,  and  many  cases  of  matastatic  as  well  as  true 
recurrences  have  been  the  cause  of  death;  and  also 
transplantation  following  the  apparent  removal,  either 
by  resection  or  excision  of  malignant  and  supposed 
benign  growths,  has  been  recorded.  I  wish  to  refer 
to  the  article  by  Kolischer  and  Schmidt  on  tumors  of 
the  bladder,  which  appeared  in  the  Transactions  of 
1907  of  the  American  Association  of  Genito-Urinary 
Surgeons,  which  pertains  to  this  topic. 
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Naturally  I  cannot  take  up  the  subject  of  diag- 
nosis as  much  as  I  should  like  to,  as  I  am  limited 
to  the  operative  technic  in  this  symposium;  but  I 
simply  wish  to  state  that  according  to  the  method  of 
diagnosis  and  the  competency  in  interpreting  the 
findings  the  operative  interference  will  vary.  After 
considering  all  conditions  one  must  decide,  first, 
whether  or  not  to  operate,  then  as  to  exactly  what 
should  be  done,  and  besides  all,  be  able  to  give  an  ac- 
curate prognosis.  To  illustrate:  take  into  considera- 
tion a  case  where  only  an  incomplete  or  poorly  carried 
out  cystoscopic  examination  has  been  made,  or  where 
only  a  clinical  diagnosis  of  "tumor  of  the  bladder" 
has  been  made,  and  where  the  character,  number, 
site  and  extent  of  involvement  is  not  known.  How 
is  it  possible  to  proceed  correctly?  I  assume  the 
attitude  that  in  order  to  do  a  surgical  operation  ex- 
peditiously, accurately  and  correctly,  it  is  highly 
desirable  to  know  for  oneself  all  the  facts  before  pro- 
ceeding, and  not  to  be  informed  at  the  time  of  opera- 
tion, as  in  some  instances  it  would  put  the  operator 
under  great  disadvantage,  and  bad  results  might 
follow  which  would  have  been  avoided  had  the  opera- 
tion been  started  with  a  full  knowledge  of  the  case. 
On  the  other  hand,  let  one  consider  a  case  where 
all  methods  of  diagnosis  with  which  genito-urinary 
surgeons  are  familiar  are  employed,  enumerating  the 
more  familiar  and  important:  cystoscopic  examina- 
tion, which  informs  one  as  to  the  probable  character, 
site  and  number  of  tumors,  and  allows  portions  of 
tumors  readily  to  be  removed  for  pathologic  diag- 
nostic purposes;  x-ray  examination  of  the  air-filled 
and  again  with  the  collargol-filled  bladder ;  the  func- 
tional tests  as  they  are  carried  out  in  the  various  ways 
of  the  urine  and  blood,  and  all  the  methods  of  exam- 
ination already  mentioned.  Under  these  circum- 
stances, with  a  full  knowledge  and  appreciation  of  the 
facts,  how  is  it  possible  to  proceed  incorrectly? 


73 


It  is  a  fact  that  deliberate  systematic  operations 
for  tumor  of  the  bladder  scarcely  date  back  twenty- 
five  years.  In  the  early  days  operative  interference 
was  carried  out  chiefly  to  relieve  pain  or  stop  hemor- 
rhage. The  patients  as  a  rule  were  allowed  to  run 
along  to  a  point  where  their  general  condition  was 
so  low  as  to  permit  nothing  except  the  slightest  inter- 
ference. If  the  growth  is  permitted  to  continue, 
hemorrhage  and  sepsis  and  the  results  of  backward 
pressure  and  infection,  that  is,  pyelonephritis,  occur. 
To  permit  such  to  occur  at  the  present  time  would 
be  nothing  short  of  a  crime.  The  first  and  correct 
course  has  been ,  since  the  newer  methods  of  diagnosis 
have  been  at  our  command,  at  once  to  elicit  the  cause 
of  blood  in  the  urine  or  pain  in  the  genito-urinary 
tract,  whether  or  not  associated  with  the  act  of  urina- 
tion. Oftentimes  infection,  pus  in  the  urine,  may 
occur  before  blood  appears.  Hence  the  source  must 
be  looked  for.  It  stands  to  reason  that  the  operative 
treatment  will  vary  with  the  findings.  I  do  not  wish 
to  cite  statistics,  as  these  are  often  misleading;  but 
it  is  agreed  by  numerous  authorities  that  operative 
results  vary  with  the  extent  and  method  of  operation. 
Also,  the  earlier  the  diagnosis  the  more  satisfactory 
the  results.  It  is  for  this  reason  that  I  wish  to  point 
out  what  I  consider  the  correct  procedures  for  these 
cases  which,  at  best,  do  not  give  perfect  results.  I 
can  state  that  fulguration  of  certain  bladder  tumors, 
in  my  opinion,  is  the  method  of  choice,  if  the  neo- 
plasm is  considered  benign  and  if  the  site  is  accessible 
to  this  mode  of  treatment.  There  are  factors,  how- 
ever, such  as  age  and  other  conditions,  which  might 
cause  one  to  do  an  open  operation. 

I  shall  not  touch  upon  the  indications  and  contra- 
indications more  than  is  necessary  to  make  my  posi- 
tion perfectly  clear  as  regards  the  open  operative 
treatment.     Clinical   as  well   as  experimental   work 
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has  demonstrated  that  it  is  safe  to  permit  sterile 
urine  to  enter  the  peritoneal  cavity.  Ruptured 
bladders,  with  urine  in  the  peritoneal  cavity  for 
hours,  have  frequently  been  noted,  with  recovery 
following  operation.  Again,  every  operator  has 
entered  the  peritoneal  cavity  —  either  deliberately  or 
accidentally  —  in  cases  of  both  sterile  and  infected 
bladders,  and  noted  no  harm.  But  I  certainly  wish 
to  be  put  on  record  as  having  seen,  in  my  own  as  well 
as  the  work  of  others,  cases  of  peritonitis  and  death 
following  the  deliberate  as  well  as  the  accidental 
entrance  of  urine  into  the  peritoneal  cavity  during 
the  operation  on  an  infected  bladder.  For  this 
reason  I  cannot  permit  to  go  unchallenged  the  state- 
ment that  no  harm  results  from  the  transperitoneal 
operation  as  the  one  of  choice,  simply  in  order  to 
make  the  tumor  more  accessible. 

Not  considering  intravesical  methods  of  operation, 
there  are  only  three  avenues  of  approach,  —  the 
perineal,  the  pararectal  or  vaginal,  and  the  supra- 
pubic. All  but  the  latter  are  obsolete  in  the  light 
of  every  precept  of  modem  surgery.  However,  in 
the  removal  of  part  of  the  bladder,  if  involved  second- 
arily from  a  growth  of  the  uterus,  a  vaginal  or 
combined  operation  may  necessarily  be  considered. 
Admitting  that  there  may  be  instances  where  it  might 
be  desirable  to  enter  the  bladder  through  the  vaginal 
parasacral  or  perineal  route,  from  my  point  of  view 
it  will  be  best  to  omit  discussion,  and  I  gladly  refer 
those  interested  to  the  literature. 

This  review  has  chiefly  to  do  only  with  primary 
growths  of  the  bladder,  and  hence  operative  pro- 
cedures involving  such  parts  as  the  uterus,  prostate 
and  bladder  secondarily,  are  only  touched  upon. 
This  brings  the  matter  up  to  the  suprapubic  route, 
whether  it  be  by  the  intra-  or  extraperitoneal  method. 
As  a  matter  of  fact,  the  same  principles  of  surgery 
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apply  to  both,  and  for  this  reason  I  believe  it  desirable 
to  consider  points  that  are  common  to  both.  For 
many  years  there  scarcely  was  any  objection  to  the 
median  line  incision  of  the  skin  and  the  subsequent 
separation  of  the  muscles  parallel  to  their  fibers.  The 
length  of  incision  for  thorough  exposure  is  one  of 
importance.  The  incision  which  is  inadequate  for 
thorough  and  easy  access  is  to  be  condemned.  In 
recent  years  the  transverse  and  semilunar  skin  in- 
cision has  been  advanced.  This  permits  of  the 
separation  of  the  muscles  or  the  dividing  of  their 
attachments  to  the  symphysis  and  allows  operative 
interference  on  the  pubic  arch,  as  advised  by  Albarran. 
Personally  I  have  never  seen  the  neccessity  for,  nor 
any  advantages  from,  this  incision,  and  cannot  advise 
its  general  use,  while  admitting  that  such  an  indica- 
tion as  perivesiculitis  might  make  it  worth  con- 
sidering. Transverse  incision  of  the  bladder  itself 
has  been  advocated.  I  can  see  no  advantage  over 
the  usual  incision.  The  bladder  can  be  incised  in 
any  direction  without  any  detrimental  effects.  Next 
in  Older  is  the  question  of  the  dilatation  of  the  bladder, 
as  a  preliminary  step  to  the  operation.  Is  it  to  be 
fillied  with  sterile  air  or  fluid?  No  bladder,  if  infected 
at  the  time  of  operation,  can  be  freed  from  infectious 
material  by  irrigations  or  the  use  of  antiseptic  fluids. 
For  this  reason  it  has  been  advised  to  fill  the  bladder 
with  air  so  that  at  the  time  of  opening  there  would 
be  no  escape  of  fluid  which  might  carry  contamina- 
tion. It  would  only  be  necessary  to  care  for  the 
urine  secreted  between  emptying  the  bladder  and 
the  opening  of  the  same.  In  certain  types  of  infection 
and  in  cases  of  intraperitoneal  operations  this  step 
should  be  seriously  considered,  for  reasons  already 
mentioned.  It  must  be  admitted  that  fluid  will  carry 
infection  to  every  part,  and  in  cases  of  extraperitoneal 
loosening  of  the  entire  bladder  from  its  natural  attach- 
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ments  an  enormous  exposure  is  created,  and  the  parts 
bathed  in  fluid  carry  germs  of  infection.  The  bugaboo 
of  peritonitis  and  urinary  infiltration  still  pervades 
the  minds  of  some  and  causes  hesitation  as  to  the  best 
course  to  take.  Unquestionably  it  is  desirable  to 
consider  what  has  already  been  stated  in  regard  to 
the  toilet  of  the  bladder,  A  certain  regard  for  remov- 
ing as  much  debris  as  the  naked  eye  will  permit,  and 
the  use  of  antiseptic  fluids  which  retard  or  even 
destroy  the  bacterial  growths  that  come  in  contact 
with  the  same,  are  to  be  recommended.  In  instances 
where  it  is  deemed  best  to  avoid  entrance  into  the 
bladder  and  peritoneal  cavity  at  the  time,  there  has 
been  advised  by  Mickhulicz,  and  frequently  carried 
out  by  myself,  the  transverse  incision  of  the  peri- 
toneum at  the  point  of  the  attachment  of  the  bladder 
before  entering  the  bladder  and  suturing  same  to  a 
point  or  line  of  the  bladder  wall  sufiiciently  distant 
to  permit  extraperitoneal  work  on  the  bladder,  yet 
with  the  bladder  wall  covered  with  the  peritoneum. 
In  those  cases  where  the  tumor  is  so  situated  and 
where  it  is  also  considered  best  not  to  perform  an 
intra-abdominal  operation,  I  consider  it  a  justifiable 
procedure.  It  is  within  the  laws  of  surgery  and 
certainly  is  an  acceptable  step,  provided  the  location 
of  the  neoplasm  is  thoroughly  understood  before  com- 
mencing the  operation.  I  have  always  stated  that 
before  proceeding  or  contemplating  a  bladder  opera- 
tion for  tumor,  the  operator  should  be  thoroughly 
informed  on  every  point.  If  this  is  the  case  this  little 
point  may  be  of  great  value  in  certain  selected  cases. 
The  fear  of  urinary  infiltration  was  such  that  the 
suprapubic  route  was  not  considered  with  great 
favor,  although  Guyon  insisted  that  it  was,  even 
with  the  drawbacks  of  the  surgical  technic  of  his 
time,  the  route  of  choice.  To  overcome  the  infection 
of  the  prevesical  space  and  so-called  urinary  infiltra- 
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tion,  many  questions  of  importance  have  arisen  as 
to  the  best  course  to  pursue :  whether  or  not  complete 
closure  of  the  bladder,  implying  the  question  of 
drainage,  suturing  of  the  bladder  to  the  abdominal 
wall,  drainage  of  the  spaces,  suturing  of  abdominal 
wall,  and  method  of  closure  of  the  skin  incision,  the 
use  of  a  permanent  catheter  or  regular  catheterization 
in  order  to  keep  the  bladder  free  from  urine  and 
avoid  overdistention  of  the  bladder,  the  question  of 
suture  material  and  the  method  of  employment  as 
regards  the  stitch,  and  many  other  points  of  vast 
importance  to  the  welfare  of  the  patients. 

Von  Fritsch,  in  reviewing  his  results,  regretted 
that  he  had  attempted  to  close  the  bladder,  although 
he  did  so  only  in  clean  cases  and  excisions  of  small 
tumors.  Kolischer  and  Schmidt  (1907)  advise 
against  the  use  of  permanent  catheter  and  drainage, 
and  depend  on  spontaneous  urination  or  regular 
catheterization.  Mayo  (1908)  has  also  taken  this 
course.  In  following  this  procedure  I  can  only  insist 
that  careful  watching  is  desirable  and  that  catheter- 
ization must  be  carried  out  according  to  the  demands 
of  the  individual  case.  If  this  is  not  done,  drainage 
must  be  considered,  and  I  believe  this  was  the  cause 
of  the  bad  results  recorded  by  Von  Fritsch.  If  blad- 
der drainage  is  instituted,  questions  of  minor  im- 
portance arise,  as  to  whether  interrupted  suture  or 
purse-string  suture  are  to  be  used,  also  as  to  whether 
or  not  the  drain  is  to  be  sewed  to  the  bladder.  This 
should  be  done  with  fine,  readily  absorbable,  inter- 
rupted catgut,  the  suture  not  taking  in  the  mucosa. 
This  question  does  not  entirely  depend  on  whether 
or  not  infection  is  present.  Of  all  cases  examined 
cystoscopically  after  operation  I  have  never  had  any 
reason  to  regret  this  procedure.  In  large  resections 
I  have  frequently  taken  all  coats,  but  I  do  not  deem 
it  absolutely  necessary. 


78 


Mayo  and  Judd  use  for  closure  of  the  bladder  wound 
a  running  or  mattress  suture,  as  advised  by  Connell, 
reinforced  with  silk  or  linen,  and  using  the  Gushing 
parallel  peritoneal  stitch.  O'Neil  uses  catgut  and 
closes  in  two  layers.  Kolischer  and  Schmidt  (1907) 
discussed  this  question  and  advised  all  coats  to  be 
included;  in  smaller  incisions,  however,  this  is  not 
necessary.  Even  kangaroo  tendon  has  been  advised 
for  bladder  work.  I  cannot  see  the  necessity  for  the 
use  of  chromic  catgut.  This  has  been  my  personal 
experience  on  a  large  series  of  cases.  By  not  going 
through  all  layers  one  may  avoid  stone  or  incrusta- 
tions. 

Too  quick  absorption  has  been  put  down  as  permit- 
ting secondary  hemorrhages.  In  order  to  over- 
come the  spaces  above  and  below  the  line  of  incision, 
if  the  latter  is  in  median  line  of  bladder,  sutures  can 
be  applied  through  the  bladder  as  if  closing  bladder 
in  stages  and  bringing  to  the  abdominal  fascia,  thus 
obliterating  these  spaces.  This  can  even  be  done 
in  those  cases  where  the  opening  of  the  bladder  is  on 
a  lateral  surface,  and  the  suturing  of  the  bladder  can 
be  made  in  the  median  line  to  the  abdominal  wall. 
To  avoid  unnecessary  spaces,  and  to  lessen  the  area 
of  infection,  I  consider  it  a  good  procedure  not  to  strip 
or  loosen  all  the  prevesical  fat,  but  to  incise  same  at 
time  of  opening  the  bladder,  and  to  permit  it  to 
remain  undisturbed.  I  cannot  insist  too  strongly  on 
this  point.  To  strip  off  the  peritoneum  from  the 
bladder  is  a  different  matter  and  must  be  done,  if 
some  of  the  operative  procedures  to  be  suggested 
are  to  be  carried  out. 

Rubber  tubing  may  be  placed  under  the  symphysis 
or  at  the  lower  angle  of  incision,  or,  again,  a  small 
drain  to  the  lower  point  of  the  incision,  which  may  be 
on  the  posterior  surface  of  the  bladder  or  on  either 
side,  if  the  entire  bladder  is  enucleated,  as  advised 
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by  Squier.  In  the  intra-abdominal  operation  Mayo 
has  advised  the  drainage  of  the  peritoneal  cavity  in 
certain  cases.  If  necessary  to  drain  the  bladder  I 
have  never  had  occasion  to  regret  the  use  of  glass 
drains.  On  removal,  the  slough  which  is  always 
present  with  the  use  of  rubber  tubes  is  entirely  avoided. 
Personally  I  have  not  found  it  advantageous,  if  drain- 
age is  used,  to  advise  any  of  the  different  forms  of 
apparatus  devised  for  drainage.  The  simple  syphon 
has  given  satisfaction. 

Before  taking  up  in  detail  the  subject  assigned  to 
me,  I  wish  to  refer  to  some  facts  bearing  on  the  sub- 
ject which  have  a  deciding  influence.  Lymphatics 
of  the  bladder  are  comparatively  few  and  inactive. 
This  being  true,  metastasis  is  delayed,  and  for  this 
reason  a  malignant  tumor,  at  least  in  its  incipiency, 
may  be  regarded  as  a  local  condition  and  curable  by 
resection,  particularly  so  if  all  coats  of  the  bladder 
and  adherent  tissue  be  removed  en  masse.  Zucker- 
kandl,  Harris,  Rovsing,  Schmidt,  all  agree  that  three- 
fourths  or  more  of  the  bladder  may  be  removed  and 
a  good  functionating  bladder  result.  My  own  per- 
sonal observation,  ten  years  after  operation  follow-, 
ing  excision  (except  for  trigone  and  internal  urethral 
orifice),  shows  a  bladder  which  is  in  no  way  different 
from  a  normal  bladder.  Watson  has  removed  the 
unopened  bladder  and  used  the  intra-abdominal 
route.  Mayo,  Casper,  and  others  believe  that  if  the 
operative  field  is  not  sufficiently  large,  neoplastic 
tissue  can  easily  be  transplanted  into  the  abdominal 
wall  or  space  of  Retzius.  Personally  I  know  of  several 
cases  of  this  kind.  Even  with  good  exposure  this 
is  possible,  and  hence  it  has  been  advised  to  sear  with 
thermocautery  the  surface  of  the  tumor,  or  other- 
wise treat  it,  to  prevent  this  occurrence.  Cuplike 
forceps,  devised  by  Zuckerkandl  to  grasp  and  enclose 
the  tumor,  have  been  used  to  prevent  contact  with 
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surrounding  tissue  in  order  to  avoid  this  transplan- 
tation. 

It  must  be  admitted  that  there  are  many  failures 
in  the  surgical  treatment  of  tumors  of  the  bladder. 
I  have  already  discussed  the  tendency  of  tumors  to 
change  character,  and  also  their  tendency  to  recur, 
whether  true  or  false  in  character.  But  there  are 
other  causes  of  recurrence  than  incomplete  removal, 
and  I  agree  with  Squier  that  an  operation  performed 
on  one  who  has  not  been  thoroughly  examined  is  not 
satisfactory.  If  the  bladder  is  not  sufficiently  ex- 
posed to  permit  of  accurate  work,  then  not  only  the 
attached  tumor,  with  surrounding  healthy  tissue, 
is  not  removed,  but  metastatic  or  transplanted 
tumors  elsewhere  in  the  bladder  are  overlooked. 
Besides,  without  a  thorough  previous  understanding, 
many  operations  are  commenced  and  one  finds  him- 
self in  a  position  not  to  perform  a  radical  operation 
if  it  be  deemed  necessary. 

Practically,  there  are  only  two  types  of  operation: 

1.  Palliative. 

(o)  Cystotomy. 

(b)  Exclusion  of  the  bladder. 

2.  Radical. 

(a)  To  excise  or  resect. 

(b)  Total  cystectomy. 

In  excision  or  resection  the  flow  of  urine  is  not 
deviated,  even  if  there  is  transplantation  of  ureter 
in  some  other  part  of  the  bladder ;  but  if  total  cystec- 
tomy is  considered,  the  urinary  flow  from  both  kid- 
neys must  be  deflected  as  a  preliminary  step,  later 
followed  by  cystectomy.  However,  removal  of  blad- 
der has  followed  in  some  instances  at  one  and  the  same 
time.  I  do  not  hesitate  to  state  most  emphatically 
that  experience  is  lacking  with  many  surgeons  as 
regards  the  operative  interference  on  the  bladder, 
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and  I  must  admit  that  the  sum  total  of  recorded  cases 
of  some  of  the  operations  advised  is  rather  limited; 
besides,  the  results  shown  are  not  of  such  astonishing 
nature  and  require  great  courage  of  conviction  to 
insist  upon  and  to  carry  out  certain  procedures  which, 
up  to  the  present  time,  are  condemned  without  suf- 
ficient reason.  The  future  holds  in  store  the  proof 
as  to  whether  or  not  the  operations  which  are  carried 
out  only  occasionally  at  the  present  time,  are  worthy 
of  greater  use.  To  illustrate  this  point,  most  Con- 
tinental surgeons  agree  that  malignant  involvement 
of  any  portion  of  the  trigone,  internal  urethral  orifice 
and  prostate,  contra-indicates  any  operative  attempt 
at  resection  or  extirpation  of  the  bladder.  Up  to  the 
present  time  there  is  no  definite  understanding  as 
to  the  selection  of  cases  for  resection,  as  there  are 
those  that  believe  that  any  malignant  growth  excludes 
the  possibility  of  radical  removal  except  by  total 
cystectomy.  On  the  other  hand  there  still  is  some 
discussion  as  to  the  best  procedure  in  cases  regarded 
as  benign  papillomata,  although  other  than  papil- 
lomatous tumors  of  benign  character  are  often  removed. 
To  complicate  matters  there  are  many  who  advance 
the  idea  that  no  tumors  of  the  bladder  are  clinically 
benign.  As  to  whether  excision  is  to  be  preferred 
to  high-frequency,  apparently  in  the  past  few  years 
the  latter  has  been  preferred  in  cases  of  papillomata. 
I  cannot  permit  sufferers  belonging  to  the  class  involv- 
ing trigone,  etc.,  to  gradually  become  worse.  The 
question  of  extent  and  character  of  growth  certainly 
should  be  taken  into  consideration.  The  Continental 
surgeons  probably  would  wait  for  the  opportune  time 
to  do  simply  a  suprapubic  cystotomy.  But  if  one 
or  both  ureteral  orifices  were  being  occluded,  why 
not  consider  diversion  of  the  urinary  stream  at 
least,  even  if  no  cystectomy  could  be  carried  out? 
And  in  the  case  of  the  neck  of  the  bladder  being 
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involved,  why  not  attempt  Young's  operation,  or 
some  modification,  as  a  radical  cure,  at  least  in  the 
incipient  cases,  even  if  cystectomy  is  considered 
contra-indicated?  This  topic  bears  directly  on  the 
operations  for  cancer  of  the  prostate  gland.  Several 
well  known  operators  previous  to  1900,  Kuster, 
Fuller  and  Leisrink,  removed  glands,  vesicles  and  neck 
of  the  bladder.  In  1904,  Young  brought  the  entire 
matter  up  again,  and  I  believe  it  is  worthy  of  con- 
sideration. 

Without  too  great  detail  the  operative  technic 
of  Young's  operation  is  as  follows : 

1.  Bladder  thoroughly  irrigated  and  emptied. 

2.  Exaggerated  lithotomy  position. 

3.  Preparation  of  field  of  operation. 

4.  5,  and  6.  Inverted  V  incision  and  dissection, 
exposing  the  bulb  and  central  tendons.  The  latter  is 
cut,  and  muscle  is  exposed  and  the  rectum  is  sepa- 
rated from  urethra  and  prostate  and  seminal  vesicles. 
Sound  placed  in  position.  Incision  into  membranous 
urethra;  introduction  of  Young's  tractor,  transverse 
section  of  membranous  urethra  in  front  of  tractor. 
Then,  with  traction,  the  puboprostatic  ligament  is 
exposed  and  divided,  permitting  an  easy  sweep  around 
the  prostate  and  neck  of  the  bladder.  With  traction 
the  loosened  structures  are  easily  brought  down. 
Now  an  incision  is  made  on  either  side,  in  front  of 
ureteral  orifices.  The  vasa  are  pulled  down,  tied  off" 
and  cut  across.  This  permits  the  seminal  vesicles 
to  be  brought  down  and  the  entire  mass,  with  adherent 
tissue,  is  removed. 

7  and  8.  Then  the  vesical  opening  is  anastomosed 
with  the  membranous  urethra  and  floor  of  the  bladder 
is  closed. 

9.  Drainage  of  bladder  per  catheter,  and  drainage 
of  spaces  per  perineum,  and  the  after-care. 
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In  regard  to  malignant  tumors  of  the  bladder,  —  and 
I  full  well  understand  the  possibility  of  mistaking  the 
character  of  so-called  benign  tumors  at  time  of  opera- 
tion,—  it  will  be  well,  after  exposing  the  bladder,  to 
palpate  the  base  and  surrounding  healthy  tissue,  and 
to  explore  within,  after  opening  the  bladder,  before 
deciding  the  question  of  resection.  I  assume  the  atti- 
tude that  whenever  it  is  possible  to  outline  with  ease 
and  accuracy  the  parts  involved,  even  if  involvement 
includes  the  ureteral  orifices,  it  is  justifiable  to  resect 
the  healthy  tissue  outside  the  tumor  2  or  3  cm.  If 
ureteral  orifice  is  involved,  resection  of  same  with 
neoplasm  can  be  made  in  the  classic  manner.  If  so, 
ureteral  implantation  into  a  healthy  portion  of  the 
bladder  necessarily  follows.  I  firmly  believe  that  the 
results  warrant  the  procedure,  and  hence  do  not  ad- 
vise diversion  of  the  urinary  stream  and  cystectomy 
in  these  cases.  A  recurrence  may  again  call  for  fur- 
ther resection  or  operation,  including  diversion  of  the 
urine  and  cystectomy.  As  it  is  quite  certain  that  in 
at  least  a  limited  number  of  so-called  benign  papillo- 
mata  the  pedicle  has  been  known  to  infiltrate  the 
bladder  wall,  the  question  has  frequently  been  brought 
forward,  why  not  make  resections  instead  of  excision? 
Personally  I  have  done  so  in  cases  of  long  standing  — 
always  if  there  was  doubt  as  to  the  character  —  and 
believe  that  it  is  well  to  do  so.  Naturally,  where 
there  are  numerous  tumors  distributed  over  the 
entire  inner  surface  this  cannot  be  done.  However, 
I  have  made  a  resection  where  there  were  twenty-five 
or  thirty  small  benign  tumors  in  an  area  of  about 
6  cm.  in  direction.  In  cases  of  papillomata  in  and 
about  the  ureteral  orifices  preliminary  ureteral  cath- 
eterization should  always  be  carried  out.  Resection 
of  bladder  wall  or  excision  of  tumor  is  greatly  simpli- 
fied by  this  procedure. 

In  the  last  few  years  the  high-frequency  mode  of 
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treatment  has  apparently  given  universally  good 
results  and  I  have  about  fifty  cases  of  my  own.  As 
this  subject  is  to  be  thoroughly  reviewed  by  others  I 
merely  take  this  opportunity  to  insist  that  it  is  the 
most  suitable  mode  of  treatment.  To  neglect  it  is 
a  surgical  error,  unless  there  be  some  definite  reasons, 
such  as  hemorrhage,  size  of  the  tumor  or  its  location, 
which  are  scarcely  possible,  for  its  contra-indication. 

In  this  outline  I  have  no  pet  theories  or  special 
operations  to  advance,  and  hope  that  my  experience 
has  permitted  me  to  select  the  best  that  has  appeared 
in  the  literature  on  this  subject. 

In  taking  up  the  palliative  operations,  how  is  it 
possible  to  select  the  cases  correctly?  I  need  not 
state  that  it  frequently  becomes  necessary  to  do  so 
for  other  than  surgical  reasons.  This  matter  cannot 
be  discussed.  If  an  individual  shows  signs  of  cachexia, 
or  if  metastatic  conditions  are  present,  or  if  there  be 
loss  of  blood  from  ulceration  of  the  bladder  tumor,  or 
again  if  pain  is  excessive,  as  when  the  internal  orifice 
is  involved,  it  is  justifiable  to  perform  the  suprapubic 
operation  in  the  ordinary  fashion  and  either  remove 
with  curette  and  scissors,  or  otherwise,  and  cauterize 
with  thermocautery,  "spark"  with  the  high-frequency 
current,  or  "bake"  with  diathermy  the  parts  in- 
volved. It  is  needless  to  state  that  these  cases  de- 
mand the  establishment  of  a  permanent  outlet  for 
the  flow  of  urine.  This  treatment  may  be  carried 
out  from  time  to  time,  as  found  necessary.  It  also 
demands  the  wearing  of  a  urinal.  (I  can  recommend 
one  made  by  Mueller  &  Co.,  Chicago,  which  I  have 
found  most  satisfactory.)  Naturally  the  question  of 
x-ray  therapy  and  radium  or  mesothorium  treatment 
is  of  special  interest  at  this  point.  However,  the 
question  will  arise,  why  use  this  mode  of  treatment 
in  these  advanced  cases  only?  I  believe  this  can  be 
readily  answered  at  the  present  time.     Neither  the 
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modem  x-ray  treatment  for  deep-seated  growths  nor 
the  application  of  radium  for  growths  involving  the 
bladder  has  as  yet  been  sufficiently  tried  out  and 
proven  of  sufficient  value  to  replace  other  surgical 
procedures.  However,  it  must  be  understood  that 
either  or  both,  if  carried  out  according  to  the  precepts 
already  known,  may  be  used  to  advantage.  I  cer- 
tainly do  not  believe  it  wise  to  rely  entirely  on  one 
or  both ;  but  I  have  knowledge  of  one  case  which  has 
been,  to  all  cystoscopic  and  other  evidence,  freed  from 
malignant  growth.  I  must  insist,  in  the  present 
state  of  our  knowledge,  that  it  certainly  is  advisable — 
I  might  even  state  correct — to  treat  all  cases,  before  and 
after  operation,  and  all  cases  not  operated  upon,  with 
the  x-ray.  I  do  not  feel  quite  certain  as  to  radium 
or  mesothorium  therapy.  This  remains  to  be  proven 
in  cases  which  have  been  operated  upon,  and 
apparently  not  freed  from  the  growth.  But,  for 
the  advanced  cases,  it  certainly  must  be  taken  into 
consideration,  as  urinary  fistula  does  not  give  the 
necessary  relief.  I  believe,  if  no  contra-indications 
of  a  grave  character  are  present,  that  exclusion 
of  the  bladder  should  be  seriously  considered.  It 
is  a  well-known  fact  that  in  cases  of  tumor  of  the 
bladder  of  malignant  character,  not  showing  cachexia 
or  metastasis,  simple  curettage  of  the  portion  in- 
volved has  apparently  resulted  in  a  cure.  But, 
on  the  other  hand,  many  ill  results,  such  as  uro- 
sepsis, have  frequently  followed.  It  is  true  that 
sparking  with  high-frequency  current  probably  will 
avoid  these  untoward  results.  But  diathermic  treat- 
ment, as  it  is  carried  out  at  the  present  time,  unques- 
tionably is  the  method  of  choice,  and  should  be 
preferred  rather  than  simple  curettage  and  simple 
cauterization  or  use  of  the  ordinary  high-frequency 
current. 

I  have  had  experience  with  the  modem  methods 


of  treatment  and  refer  to  them  from  this  standpoint, 
not  simply  from  a  theoretical  view.  Whenever  one 
or  both  ureteral  orifices  become  involved  to  such  an 
extent  as  to  cause  damage  to  one  or  both  kidneys, 
or  whenever  the  establishment  of  a  simple  urinary 
fistula  cannot  or  does  not  give  the  necessary  relief, 
I  believe,  if  no  contra-indication  of  a  grave  character 
is  present,  that  exclusion  of  the  bladder  should  be 
seriously  considered.  Up  to  the  present  I  have  not 
been  convinced,  and  I  must  admit  that  I  may  be 
acting  incorrectly,  that  according  to  some  authorities 
the  right  procedure  is,  as  soon  as  a  diagnosis  of  malig- 
nant growth  of  the  bladder  is  made,  to  advise  and 
to  carry  out  diversion  of  the  urinary  stream  and 
removal  of  the  entire  bladder.  To  take  this  attitude 
with  the  knowledge  of  the  results  of  treatment  of 
so-called  benign  papillomata  and  the  results  of  care- 
fully carried  out  resection  of  the  bladder,  is  a  step 
a  little  bit  too  advanced  for  me  to  assume. 

At  this  point  I  wish  to  call  attention  to  direct 
transfusion,  in  cases  of  long  standing  hemorrhage, 
particularly  if  resulting  from  a  benign  tumor,  and 
also  as  a  preliminary  step  to  operation  in  cases  of 
malignancy.  Lespinasse  has  seen  good  results  follow- 
ing this  procedure.  I  believe  the  usefulness  of  the 
operation,  meaning  the  benefit  which  it  offers,  as  yet 
has  not  been  proven. 

"Palliative  exclusion"  has  not  been  sufficiently 
tried  out  in  connection  with  malignant  tumors  of  the 
bladder,  but  I  am  convinced  that  it  will  be  given 
further  attention  as  the  subject  of  tumors  of  the 
bladder  is  better  understood.  I  mean  by  this  term 
"exclusion  of  the  bladder"  nothing  more  or  less  than 
the  diversion  of  the  urinary  stream  from  the  bladder. 
In  reviewing  the  literature  on  the  subject,  I  believe 
that  Maydl's  operation  for  ecstrophy  of  the  bladder 
was  what  gave  origin  to  the  thought  in  connection 


87 


with  the  subject  under  discussion.  I  can  readily 
believe  that  if  a  patient  possesses  control  of  micturi- 
tion, even  though  it  be  through  the  rectum,  it  gives 
considerable  satisfaction.  Incontinence,  even  if  the 
wearing  of  a  urinal  keeps  the  patient  dry,  is  the  cause 
of  depression  and  despondency.  If  there  were  no 
disadvantages  to  the  former,  I  do  not  doubt  that  it 
would  be  the  method  of  choice.  But  many  questions 
of  great  moment  arise,  the  paramount  one  being  where 
to  direct  the  stream.  If  to  the  back,  with  aid  of 
ureteral  fixation  to  loin  with  double  nephrostomies, 
incontinence  is  present  and  requires  constant  care 
and  carrying  of  urinals.  This  subject  has  been 
thoroughly  discussed  by  Watson,  and  recently  Peter- 
kin  has  urged  this  course.  However,  I  am  inclined 
to  believe  that  if  it  were  possible  without  fear  of  ill 
results  to  lead  the  urine  to  the  bowel,  it  would  be 
desirable,  as  then  it  could  be  readily  evacuated. 
Under  the  circumstances  it  probably  will  be  best 
if  I  do  not  discuss  the  subject  in  too  great  detail,  as 
to  where  transplantation  or  anastomosis  is  to  be 
made,  whether  high  in  the  large  intestine,  or  in  an 
excluded  portion  of  the  sigmoid  or  rectum,  or  whether 
to  create  a  new  bladder.  It  is  a  matter  of  such  im- 
portance that  the  danger,  disadvantages  and  dis- 
comforts must  be  considered  before  carrying  out  the 
diversion  of  the  urinary  stream;  if  led  to  the  bowel, 
then  in  such  manner  that  it  can  be  easily  evacuated ; 
if  to  the  sigmoid,  this  usually  becomes  impacted  with 
faeces  and  makes  this  site  objectionable.  Whenever 
implantations  of  ureters  are  made  into  the  bowel  it 
must  be  admitted  that  ascending  infections  of  the 
kidney  are  the  rule.  If  this  could  be  overcome  it 
would  be  the  course  of  preference.  If  to  the  skin, 
urinals  must  be  worn.  These  are  oftentimes  unbear- 
able and,  besides,  do  not  always  keep  the  patient  dry. 
The  urine  is  often  the  cause  of  severe  inflammatory 
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reactions  in  the  skin.  These  fistulae  permit  incon- 
tinence, which  fact  is  often  depressing  to  the  patient. 
Infection  of  the  kidney  following  this  procedure  are 
not  so  common,  and  from  this  point  of  view,  con- 
sidering length  of  life  particularly,  it  is  to  be  preferred. 
Besides,  when  considering  all,  the  operation  is  accom- 
plished without  much  danger  and  hence  might  be 
more  desirable  chiefly  in  cases  of  lessened  general 
resistance. 

Undoubtedly,  if  palliative  cystotomy  gives  no 
relief  and  if  it  is  possible  to  prolong  life  and  free 
patient  from  pain,  deviation  if  the  urine  must  be 
considered.  It  is  needless  to  state  that  cystectomy 
need  not  be  advised  except  in  selected  cases,  and  then 
it  makes  the  operation  a  radical  operation  for  the 
removal  of  the  tumor. 

Before  taking  up  the  subject  of  resection  of  the 
bladder,  I  believe,  in  order  to  round  out  this  subject, 
that  it  is  advisable  for  me  at  least  to  mention  the 
Heitz,  Boyer,  Havelocque  operation  for  the  creation 
of  a  new  bladder.     It  is  divided  into  stages. 

I.  Abdominal.  First.  Dilatation  of  the  anus, 
median  umbilical  incision,  exposure  of  colon  and 
rectal  ampulla  dilated. 

Second.  Section  of  the  large  intestine  as  well  as 
adjacent  peritoneum,  the  two  ends  temporarily 
closed  by  purse-string  sutures.  The  rectal  ampulla 
is  pushed  forward.  The  closure  of  the  lower  end  of 
intestine  is  completed.  The  retrorectal  space  as 
far  as  the  tip  of  coccyx  is  dug  out.  The  rectum, 
which  becomes  a  bladder,  is  closed  by  a  peritoneal 
row  of  sutures. 

Third.  Of  the  two  ureters,  the  left  is  implanted 
in  the  new  bladder,  the  implantation  being  hidden 
by  a  peritoneal  fold,  the  right  implanted  in  a  similar 
manner,  if  possible,  or  according  to  the  method  of 
Payne. 
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Fourth.  Finally  the  superior  colic  end  is  invagi- 
nated  into  the  "dug  out"  retrorectal  space,  the  pelvic 
and  iliac  colons  having  been  brought  down  to  their 
utmost  and  then  closure. 

II.  Perineal.  Through  the  retro-anal  incision 
following  the  posterior  face  of  the  rectum  there  is 
done  a  transverse  fluting  for  a  little  less  than  half 
the  circumference  of  the  gut,  in  the  posterior  portion; 
the  superior  colic  extremity  has  been  drawn  up.  The 
colic  extremity  is  invaginated.  The  operation  may 
thereby  be  described  as  under  one  for  continence  of 
the  urine.  This  is  assured  by  the  ano-rectal  sphincter. 
The  end  result  gives  two  new  conduits,  one  faecal, 
the  anus  being  the  end  of  the  intestinal  tube,  the  other 
urinary,  with  new  ureters  ending  in  a  created  bladder. 

At  the  present  time  the  limit  of  resection  depends 
entirely  on  the  view  of  the  operator.  I  hope  that  I 
have  made  myself  clear  on  this  subject,  as  I  have 
already  discussed  the  different  aspects.  There  are 
statistics  that  are  misleading.  I  do  not  wish  to  refer 
to  them,  knowing  that  Dr.  Gardner  has  taken  up 
this  subject  and  hope  from  my  point  of  view  that 
they  will  be  more  encouraging  than  those  which  are 
common  knowledge  to  all  of  us.  But  why  refer  to 
statistics  at  all?  They  are  and  always  have  been 
used  to  deceive.  If  they  support  the  views  advanced 
they  are  quickly  used,  if  they  do  not  they  are  adroitly 
omitted.  Even  statements  of  individuals  can  be 
used  in  the  same  manner.  I  do  believe,  however, 
that  it  is  possible  to  place  great  weight  on  statements 
and  facts,  particularly  if  advanced  by  operators  of 
known  ability  and  veracity.  Extensive  resections 
of  the  bladder  are  performed  with  increasing  fre- 
quency, and  probably  the  results  are  better  than  for- 
merly where  boldness  was  lacking.  I  must  admit  that 
even  where  generous  removal  of  the  tumor  in  appar- 
ently surrounding  healthy  tissue  has  been  done,  the 
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question  of  the  surgery  of  known  malignant  tumors 
has  as  yet  not  been  settled  by  any  means.  I  can 
only  review  my  own  cases,  see  the  good  and  bad, 
and  analyze  the  results  and  note  the  reasons  thereof. 
In  a  large  number  of  cases  I  can  readily  see  the  error 
of  my  ways.  Take,  for  instance,  growths  of  long 
standing,  known  possibly  by  their  hemorrhages, 
even  if  favorably  located,  which  terminate  as  a  rule 
unfavorably.  Even  if  all  the  adherent  tissue  and, 
if  present,  retroperitoneal  glands  be  removed  en 
masse,  I  doubt  whether  one  could  expect  a  permanent 
freedom  of  recurrence  and  metastasis.  It  is  in  these 
cases,  as  well  as  those  where  tumors  are  unfavorably 
located,  that  diversion  of  the  urinary  stream  and 
cystectomy  will  have  to  be  considered.  There  are 
surgeons  of  known  thoroughness  and  ability  who  do 
not  even  recognize  any  possibility  of  success,  no 
matter  how  extensive  a  resection  be  made,  but  at 
once  urge  diversion  of  the  urinary  stream  and  cystec- 
tomy. 

Permit  me  to  outline  in  a  general  manner  various 
operative  interferences,  the  choice  of  which  for  the 
present  must  remain  with  the  surgeon.  Needless  to 
state,  one  should  carefully  consider  the  advantages 
and  disadvantages  before  proceeding  with  the  indi- 
vidual case  under  consideration.  I  shall  briefly  state 
the  mode  of  procedure  in  the  abdominal  or  trans- 
peritoneal method  of  operation. 

Steps  of  the  Operation. 

First.     Bladder  thoroughly  irrigated  and  emptied. 

Second.  Placing  of  patient  in  the  Trendelenburg 
position. 

Third.     Preparation  of  field  of  operation. 

Fourth.  Incision  in  median  line  from  pubes  upward 
to  above  and  to  the  left  of  the  umbilicus,  or  higher 
if  necessary,  but  not  entering  the  peritoneal  cavity. 
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Fifth.  The  prevesical  fat  is  gently  pushed  aside 
and  it  is  desirable  in  my  opinion  not  to  disturb  same 
more  than  is  necessary.  Depending  on  the  location 
of  the  vesical  tumor  the  question  of  extent  of  stripping 
the  peritoneum  will  arise.  If  only  a  tumor  on  the 
lateral  wall,  the  midline  attachment  of  peritoneum 
to  bladder  can  be  allowed  to  remain  undisturbed 
and  the  lateral  corresponding  half  of  the  bladder  can 
practically  be  enucleated  with  the  greatest  ease.  If 
growth  is  situated  more  in  the  median  line  the  lateral 
spaces  can  practically  be  left  undisturbed.  If,  how- 
ever, the  tumor  is  in  the  median  line  on  the  posterior 
wall,  it  may  be  necessary  to  enucleate  the  entire 
bladder  except  for  its  attachments  at  the  pubic  arch. 
Sixth.  With  the  tenaculum  forceps  picking  up 
the  bladder,  and  opening  the  same  at  the  desired 
point,  etc.,  as  per  sixth  step  in  description  of  trans- 
peritoneal operation. 

Seventh.  Closure  of  bladder  wall. 
Eighth.  Closure  of  abdomen. 
Ninth.  Postoperative  treatment. 
In  connection  with  this  operation  many  details 
have  already  been  discussed  in  a  previous  part  of  the 
paper,  but  I  wish  to  refer  particularly  to  some  others. 
It  is  to  be  thoroughly  understood  at  the  outset  that 
thorough  exposure  is  desirable;  that  whenever  there 
is  the  slightest  question  of  involvement  or  adherency 
of  the  tumor  to  the  peritoneum  it  is  to  remain  undis- 
turbed and  the  transperitoneal  operation  added,  or, 
if  it  is  possible,  after  the  peritoneum  has  been 
opened  transversely  anterior  to  the  growth,  to  bring 
the  free  portion  of  the  peritoneum  which  lies  anterior 
to  a  point  some  distance  posterior  to  the  adherent 
peritoneum  and  then  suture  these  together.  This 
makes  the  involved  area  covered  with  a  layer  of 
peritoneum  and  extraperitoneal  operative  condition; 
in  other  words,  making  a  simple  "exclusion"  of  the 
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bladder  wall  involved.  This  in  turn  again  permits 
one,  if  the  bladder  has  not  been  opened,  to  proceed 
in  the  manner  already  described.  I  wish  to  state 
that  it  is  well  not  to  distend  the  bladder  too  much. 
If  overdistended,  stripping  becomes  dangerous  and 
damage  to  the  bladder  wall  may  result ,  or  one  enters 
the  bladder  at  a  time  when  it  is  not  desirable. 

There  are  numerous  steps  recommended  and  known 
by  personal  experience,  that  can  be  used  in  selected 
cases.  It  will  be  well  to  mention  them.  Proust 
advised,  if  the  growth  is  so  located  in  the  vertex,  or 
even  on  the  lateral  wall,  that  the  area  involved  can 
be  easily  palpated  from  the  outside,  that  curved  for- 
ceps be  applied  some  distance  from  the  growth  to 
both  external  surfaces  of  the  bladder,  and  in  this 
manner  remove  without  opening  the  bladder.  Then 
with  appropriate  suture,  close  with  one  or  several 
layers.  This  avoids  to  some  extent  the  transplanta- 
tion of  the  tumor  by  any  unnecessary  handling.  It 
is  a  clean  and  satisfactory  method  in  selected  cases. 
Hagner  locates  the  neoplasm  cystoscopically  and 
while  the  cystoscope  illuminates,  sutures  are  placed 
at  sufficient  distance  from  the  growth  so  that  incision 
can  be  made  without  unnecessary  cutting  of  the 
bladder.  Kolischer  and  Schmidt,  in  1906,  recom- 
mended the  cystoscopic  examination  in  order  to 
locate  the  growth  as  accurately  as  possible,  and  then 
to  make  the  initial  bladder  incision  a  sufficient  dis- 
tance from  the  growth,  and  next  by  palpation  to 
resect  according  to  the  needs.  We  also  advised  the 
closure  of  the  bladder.  This  does  away,  as  does  also 
the  Hagner  method,  with  the  usual  incision  of  the 
bladder  in  the  median  line,  which,  needless  to  state, 
is  entirely  unnecessary  in  the  class  of  cases  where 
these  methods  can  be  instituted.  It  certainly  is 
desirable  to  do  away  with  any  unnecessary  incisions, 
in  fact  the  results  are  better.     After  resection  of  the 
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bladder,  even  if  extensive,  the  question  often  will 
arise  in  cases  of  recurrence  whether  or  not  a  further 
resection  is  advisable,  whether  deviation  of  the  urinary 
stream  and  cystectomy  are  in  line,  or  whether  to 
wait  and  do  an  old-time  palliative  suprapubic  cysto- 
tomy. I  believe,  and  in  order  to  emphasize  I  repeat, 
that  the  extent  of  a  resection  depends  on  the  indi- 
vidual viewpoint  and  experience  of  the  surgeon.  For 
this  reason  I  do  not  advise  total  excision  of  the  bladder 
when  a  growth  is  favorably  located,  but  the  question  of 
why  not  do  so  as  soon  as  a  malignant  growth  has  been 
established  becomes  more  and  more  apparent.  I 
have  refrained  from  using  statistics,  as  I  believe  that 
they  are  not  a  fair  weapon  to  decide  this  momentous 
question. 

At  this  place  I  believe  it  desirable  to  make  clear  a 
few  facts  having  a  bearing  on  papillomata  of  the 
bladder.  Although  subscribing  to  the  belief  that  all 
growths  of  the  bladder  have  a  potentiality  to  malig- 
nancy, I  cannot  agree  with  some  authorities  in  treating 
all  bladders  involved  with  this  character  of  growth  by 
either  resection  or  cystectomy.  I  have  already 
insisted  that  all  belonging  to  this  type  should  be 
treated  with  the  high-frequency  current.  If  too 
large,  and  this  is  not  a  positive  contra-indication,  or 
if  hemorrhage,  or  if  some  condition  exists,  such  as 
contracture  or  irritability  of  the  bladder,  or  if  the 
location  is  accessible,  is  it  justifiable  to  operate? 
Under  these  circumstances  it  is  unquestionably 
imperative  to  remove  them.  But  the  question  will 
arise,  whether  by  resection  or  excision.  I  may  be 
taking  a  backward  step,  but  I  still  believe  that  with 
a  simple  but  thorough  excision  of  the  base,  the 
terminal  results  are  satisfactory.  I  appreciate  the 
fact  that  Lichtenstem  at  Zuckerkandl's  clinic  has 
shown  a  malignant  growth  at  the  site  of  excision  of  a 
benign   papilloma.     Also   that  a  certain  number  of 
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tumors  having  all  the  clinical  appearances  of  a  benign 
tumor  are  readily  malignant.  This  has  been  repeat- 
edly shown  by  pathologists  to  be  a  fact. 

Right  at  this  point  the  question  of  removing  pieces 
by  intravesical  methods  for  diagnostic  purposes  comes 
up.  I  am  not  an  advocate  of  this,  for  the  question  of 
cases  of  doubt  can  rarely  ever  be  decided  in  this  way. 
I  believe  that  the  base  of  the  tumor  as  a  rule  is  neces- 
sary in  order  to  show  the  presence  or  absence  of  signs 
of  malignancy,  and  that  malignancy  does  not  com- 
mence at  the  periphery  whence  the  parts  are  obtained 
by  intravesical  methods  for  examination.  To  be 
more  explicit,  the  steps  of  the  operation  are: 

First,  Second  and  Third.  The  same  as  both  previ- 
ously described  operations. 

Fourth.  The  same  as  in  the  extraperitoneal  opera- 
tions. 

Fifth.  Without  loosening  the  attached  fat  and 
sometimes  pushing  upward  the  peritoneal  fold  in 
order  to  permit  of  a  good  liberal  incision  into  the 
bladder,  picking  up  the  bladder  with  a  tenaculum  or 
with  heavy  silk  suture  at  the  angle  of  peritoneal  at- 
tachment, drawing  the  bladder  upward  and  forward 
and  incising  the  fat  which  has  been  left  undisturbed, 
at  the  same  time  carrying  the  incision  downward 
towards  the  pubes  without  withdrawing  the  scalpel 
until  of  sufficient  size  to  admit  easily  tractors  of 
varying  size  and  shape.  Naturally  all  swabbing, 
protection  of  abdominal  wound  with  pads,  and  other 
details  sufficiently  described  and  known,  are  in  order. 
Forceps  devised  by  Zuckerkandl,  which  are  spoon- 
shaped,  in  order  to  enclose  the  entire  growth  and  pre- 
vent transplantation  of  same,  may  be  useful  in  indi- 
vidual c£Lses.  The  kind  of  tractor  to  be  used,  whether 
wide  or  narrow,  or  long  or  short,  whether  one  above 
or  below,  or  two  at  either  end,  or  upper  external 
angles,  will  depend  on  the  individual  and  on  the 
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location  of  the  growth.  Fancy  and  self-retaining 
retractors  for  bladder  work  may  be  all  right  in  the 
hands  of  some,  or  even  in  certain  cases  might  be  of 
help,  yet  one  can  get  along  nicely  without  them.  The 
object  of  retractors  is  to  make  the  growths  easily 
accessible  to  surgical  attack.  I  do  not  as  a  rule  resect 
the  bladder  for  true  papillomata,  however.  I  have 
already  advised,  where  numerous  growths  are  within 
a  certain  area,  that  the  procedure  of  resection  should 
be  the  same  as  in  cases  of  malignancy.  In  many 
cases  the  growths  are  located  at  or  near  the  ureteral 
orifices  and  it  is  good  practice  to  catheterize  the 
ureter  corresponding  to  the  side  involved,  before 
commencing  the  operation,  in  order  to  facilitate  the 
surgical  procedure  which  is  found  desirable  after  the 
bladder  has  been  opened.  I  believe  in  a  thorough 
excision.  The  more  pronounced  the  pedicle  the  more 
liberal  the  distance  from  the  pedicle  is  the  incision 
made.  If  any  induration  is  apparent  at  the  base,  or 
if  there  is  any  reason  to  believe  malignancy  present, 
one  should  resort  to  a  resection,  even  if  it  necessitates 
resection  of  ureteral  orifice  and  implantation  of  the 
ureter.  I  firmly  believe  that  after  the  incision  through 
mucous  and  muscular  wall  with  scalpel  or  appro- 
priate scissors,  the  edges  should  be  united  with  catgut 
and  hemorrhage  stopped  in  this  manner.  As  a  rule 
I  do  not  use  the  thermocautery  or  diathermic  current 
to  stop  the  bleeding,  nor  after  or  before  suturing  or 
cauterization  do  I  advise  "sparking."  I  believe  that 
this  is  an  admission  of  incomplete  excision  or  resec- 
tion. If  it  were  to  do  any  good  in  a  malignant  con- 
dition it  would  have  to  be  done  with  such  intensity 
that  a  certain  amount  of  sloughing  would  result  and 
produce  complications. 

The  remaining  steps  are  the  same  as  in  the  previ- 
ously outlined  operations.  The  conditions  which 
arise  have  already  been  discussed  elsewhere  and  all 
these  vary  with  the  exigencies  of  the  case. 
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Under  radical  operations  (No.  2,  type  b)  I  wish  to 
discuss  total  cystectomy.  I  have  repeatedly  stated 
that  there  is  at  the  present  time  no  standardization 
of  cases  permitting  one  immediately  to  advise  this 
procedure  for  certain  cases.  I  must  admit  again 
that  the  operation  will  probably  only  grow  slowly 
in  favor  until  more  definite  ideas  as  to  the  true  value 
of  all  the  aforementioned  operative  procedures  have 
been  definitely  shown  to  be  wrong.  On  the  other  hand 
I  hardly  believe  that  it  will  be  forgotten,  for  there  are 
certainly  individual  cases  where  it  will  always  be 
admissible.  But  it  is  here  that  the  argument  of 
early  operation  can  be  brought  to  the  fore  at  the  pres- 
ent time  by  the  advocates.  Why  use  or  commend  it 
as  a  last  resort  in  cases  already  known  to  be  beyond 
operative  help?  It  is  right  in  this  large  and  dangerous 
group,  where  one  will  probably  be  obliged  in  the  near 
future  to  decide  in  its  favor.  For  the  present  I  am 
not  convinced  that  incipient,  easily  accessible  malig- 
nant growths  or  any  apparently  benign  growths  de- 
mand this  procedure.  And  in  the  somewhat  advanced 
cases  can  the  length  of  life  be  increased  or  the  comfort 
of  the  patient  be  made  more  certain?  These  are 
again  questions  which  the  future  must  clear  up. 

The  operation  for  total  extirpation  of  the  bladder 
must  necessarily  be  divided  into  two  steps.  The 
first,  which  has  already  been  discussed  under  the 
palliative  operations,  consists  of  directing  the  urinary 
stream.  The  second  part,  or  cystectomy,  which 
follows  immediately  if  the  condition  of  the  patient 
permits  or  may  be  carried  out  at  a  later  period,  if 
considered  desirable,  may  be  made  in  the  following 
steps: 

First,  Second  and  Third.  Same  as  in  the  transperi- 
toneal or  extraperitoneal  operations  for  resection  of 
the   bladder. 

Fifth  Depending  on  step  four.  If  transperitoneal 
operation,    walling    off    of    the    intestines,    etc.     If 


97 


extraperitoneal,  then  complete  enucleation  of  the 
bladder  from  all  of  its  pelvic  attachments.  There 
is  a  difference  here  in  the  male  and  female  as  regards 
further  surgical  procedure.  Pawlich,  in  1888,  did  the 
first  total  cystectomy  on  a  woman  and  it  is  worth 
stating  that  the  ureters  in  this  case  were  implanted 
in  the  vagina.  After  removal  of  the  bladder  the 
anterior  portion  of  the  end  of  the  urethra  was  sutured 
with  the  posterior  wall  of  the  vagina,  practically 
making  a  bladder  out  of  the  vagina. 

Sixth.  In  Pawlich's  case  the  bladder  was  enucleated 
from  above,  the  anterior  vaginal  wall  was  then  in- 
cised and  the  bladder  drawn  through  and  cut  across 
just  above  its  outlet  at  the  beginning  of  the  urethra 
and  removed.  In  the  male  as  well  as  in  the  female 
extraperitoneal  enucleation  is  to  be  preferred. 
Naturally,  if  the  growth  be  somewhat  advanced  and 
the  peritoneum  attached  to  the  bladder  wall  the 
operation  becomes  an  intraperitoneal  one.  In  the 
first  step  the  ureters  have  already  been  tied  off  with 
two  ligatures  each,  as  far  distant  from  the  bladder 
as  is  possible,  and  cut  across  between  the  ligatures. 
Now  continue  the  enucleation  of  the  bladder  with  the 
attached  seminal  vesicles  and  prostate,  meanwhile 
having  tied  off  both  cords.  The  prostate  and  vesicles 
are  easily  separated  from  the  rectum.  A  median 
perineal  incision  is  then  made  and  the  bladder  with 
attached  vesicles  and  prostate  are  drawn  through 
the  opening  and  the  membranous  urethra  tied  in  two 
places  and  severed  between,  permitting  complete 
removal  of  all  parts  intact.  It  is  naturally  desirable 
to  empty  the  bladder  before  bringing  parts  out 
through  the  perineal  opening. 

Seventh.     Closure  of  peritoneal  cavity. 

Eighth.  Closure  of  abdomen.  Drainage  of  space 
through  perineal  opening. 

Ninth.     No    catheterization    necessary    unless    an 
artificial  bladder  has  been  established,  as  in  Paw- 
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lich's  case.  Since  the  time  of  Bardenhauer,  who 
first  carried  out  total  cystectomy,  many  changes 
have  taken  place.  Naturally,  the  question  arising  in 
the  first  step,  of  what  to  do  with  the  ureters  so  as  to 
cause  diversion  of  the  urinary  stream;  in  the  second 
step,  whether  or  not  transverse  abdominal  incision 
permits  better  exposure;  whether  intraperitoneal 
procedures  are  necessary  in  order  to  better  remove 
glands,  if  involved;  whether  symphysiotomy  or 
resection  of  the  pubic  arch  is  desirable;  whether 
combined  suprapubic  and  perineal  operations  are 
to  be  considered.  The  handling  of  the  attached 
portions  of  the  ureter,  the  question  of  removal  of  the 
vesicles,  of  the  prostate,  and  even  of  both  cords  with 
the  testicles,  have  all  been  more  or  less  discussed  and 
proposed  by  various  writers.  Watson,  who  has  taken 
such  a  prominent  stand  for  this  operation,  lifts  the 
bladder  high  out  of  the  abdominal  wound  and  passes 
a  double  ligature  through  the  median  line  of  the 
posterior  surface  at  the  lowest  part  of  the  neck, 
letting  the  needle  emerge  through  the  anterior  wall 
at  a  corresponding  point,  and  then  ligates  the  neck 
of  the  bladder  in  two  halves  and  divides  the  bladder 
by  a  transverse  incision.  He  advises  a  counter  drain 
through  the  perineum  and  complete  closure  of  the 
abdominal  wall.  He  states  that  if  the  vesicles  are 
involved  they  should  be  removed.  The  cords  must 
be  ligated,  preferably  near  the  inguinal  ring,  and 
removed.  He  further  states  that  the  prostate  can 
be  removed  with  the  bladder  by  simply  changing 
the  site  of  the  ligatures  from  the  neck  of  the  bladder 
to  the  urethra  at  the  apex  of  the  prostate  and  tying 
again  each  half,  as  previously  described.  I  per- 
sonally have  always  carried  out,  and  see  no  reason 
why  it  should  not  always  be  done,  removal  of  vesicles 
and  prostate.  I  believe  it  to  be  imperative  to  remove 
all  en  masse,  with  adherent  fat  and  tissue. 


RADIUM  VERSUS  SURGERY  IN  THE  TREAT- 
MENT OF  VESICAL  NEOPLASMS. 


J.  BENTLEY  SQUIER, 
NEW  YORK. 


Although  the  total  world's  yearly  production  of 
radium  element  is  at  the  present  time  about  one- 
third  of  an  ounce,  the  vast  amount  of  investigation 
which  is  taking  place  concerning  its  therapeutic 
value  may  be  appreciated  from  the  fact  that  since 
1901  over  twenty-five  hundred  monographs  and 
papers  have  appeared  upon  its  various  actions  and 
possible  uses.  Surprising,  therefore,  it  is  that  even 
though  ten  years  have  elapsed  since  the  application 
of  radium  to  the  treatment  of  malignant  tumors, 
certain  fundamental  information  concerning  its  thera- 
peutic capacity  is  still  lacking.  One  explanation 
of  this  seems  obvious,  namely,  that  our  knowledge 
of  the  real  cure  of  cancer  will  depend  upon  our  knowl- 
edge of  the  real  cause  of  cancer,  and  the  finality  of 
one  will  absolutely  depend  upon  the  accuracy  of  the 
other. 

Let  us  suppose,  for  the  sake  of  argument,  that 
radium  acts  as  a  pure  cautery,  but  with  the  added 
possibility  of  destroying  cancer  cells  without  giving 
injury  to  normal  tissue;  and  also  let  us  accept  for  the 
moment,  the  discovery  of  filterable  viruses  producing 
different  types  of  sarcoma  as  a  proof  of  the  parasitic 
hypothesis  of  the  cause  of  tumor  formation.  Or, 
let  us  take  a  less  radical  view  and  consider  the 
agent  which  produces  malignancy  in  a  normal  cell 
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to  be  a  biochemical  one,  acting  from  without  the  cell. 
How  then  can  we  expect  any  agent  that  causes 
merely  cell  destruction  to  be  the  long  looked  for  cure 
for  cancer? 

If  it  is  proven  true,  as  many  investigators  now 
believe,  that  the  so-called  "precancerous  stage"  may 
be  of  a  constitutional  nature  and  not  simply  locally 
predisposing,  we  would  have  to  give  up  any  form  of 
surgery  as  being  the  ideal  therapeutic  measure,  in 
dealing  with  malignancies,  and  consider  excision 
of  the  cancer  as  futile  of  result  as  excision  of  the 
primary  lesion  has  proven  to  be  in  the  cure  of  lues. 
However,  until  the  laboratory  gives  us  more  definite 
data  from  which  to  deduce  conclusions,  we  will  have 
to  consider  that  local  removal  or  destruction  of  cancer 
is  the  only  justifiable  method  of  treatment,  and 
push  ahead  in  this  belief. 

In  a  general  way  we  might  sum  up  our  present 
knowledge  concerning  the  therapeutic  value  of  radium 
in  the  treatment  of  cancer  about  as  follows:  It  is 
now  not  known  what  quantity  of  radium  must  be 
applied  to  kill  a  cell  of  a  cancer  within  a  given  dis- 
tance. It  is  perfectly  certain  that  in  the  benign 
epitheliomata  of  the  face,  including  many  types  of 
basal  cell  epitheliomata,  radium  is  capable  of  inducing 
a  cure,  since  there  are  already  a  sufficient  number 
of  observations  on  human  beings  to  enable  us  to  make 
a  positive  statement.  We  do  know  that  radium  will 
not  cure  a  carcinoma  or  sarcoma  at  a  distance  of,  say, 
three  or  four  inches  from  the  tube.  This  has  been 
shown  by  the  work  of  Kronig  and  Gauss  and  Bumm 
in  Germany,  who  have  published  a  series  of  cases  of 
carcinoma  of  the  uterus  which  have  shown  recurrence 
at  a  considerable  distance  from  the  site  of  the  radium 
application,  even  though  the  primary  carcinoma  in 
the  uterus  had  been  completely  destroyed.  As  far 
as  one  can  now  judge,  it  is  useless  to  expect  any 
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effect  from  the  quantities  of  radium  now  available 
at  a  greater  depth  than  about  two  inches  from  the 
tube.  Within  this  distance  it  is  often  possible  to 
influence  tumor  growth,  but  the  quantity  of  radium 
required  is  so  large  that  but  few  have  the  necessary 
amount.  By  large  quantities  is  meant  four  or  five 
hundred  milligrams,  which  at  the  present  market 
price  is  worth  sixty  to  seventy  thousand  dollars. 
The  application  of  these  large  quantities,  however 
the  radium  may  be  protected  or  screened,  frequently 
results  in  serious  bums  of  surrounding  tissue  which 
do  not  heal  for  a  long  time.  Therefore  extreme 
caution  in  application  is  necessary  when  applying 
radium  to  vesical  tumors. 

It  is  well  known  that  many  of  the  bladder  papil- 
lomata  are  benign,  or  at  least  not  extremely  malig- 
nant. If  such  growths  can  be  approached  either 
from  the  urethra  or  through  a  suprapubic  incision 
and  the  radium  placed  in  contact  with  the  base  in 
quantities  of  two  hundred  milligrams  and  for  expo- 
sures of  from  twenty-four  to  forty-eight  hours,  there 
is  no  question  but  that  a  good  deal  of  effect  may  be 
secured  within  a  radius  of  from  two  to  three  inches 
from  the  site  of  application.  The  danger  of  deep 
ulceration,  with  the  production  of  recto-vesical 
fistulse,  must,  however,  always  be  kept  in  mind  and 
guarded  against. 

In  the  malignant  tumors  of  the  prostate,  involve- 
ment of  the  rectum,  or  at  least  close  approach  to  the 
rectal  wall,  is  not  infrequently  noted.  In  such  case 
the  greatest  care  must  be  taken  not  to  radiate  too 
long,  and  the  tube  should  be  buried  in  the  body  of  the 
tumor  so  as  to  get  the  full  effect  of  all  the  rays  in  all 
directions.  Merely  laying  the  tube  in  the  bladder 
over  the  surface  of  the  growth  cannot  be  expected  to 
do  much  good.  The  final  results  of  the  application 
of  radium  to  bladder  and  prostate  tumors  cannot  at 
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present  be  estimated  from  the  clinical  side,  for  the 
reason  that  the  number  of  cases  thus  reported  is 
small.  Of  these  many  have  not  been  studied  micro- 
scopically and  therefore  must  be  excluded,  and  most 
of  the  reports  have  been  made  before  a  sufficient  time 
has  elapsed  to  make  it  possible  to  judge  whether  the 
cure  is  permanent.  Certainly,  with  our  knowledge 
of  the  slowness  of  growth  of  certain  prostatic  tumors, 
some  of  which  do  not  recur  extensively  in  less  than  one 
or  two  years,  it  is  the  height  of  folly  to  report  a  cure 
at  the  end  of  two  months.  We  must  rather  wait 
patiently  for  at  least  three  years  before  even  consid- 
ering that  the  results  may  be  permanent. 

It  is  wiser,  then,  not  to  consider  radium  as  the 
primary  therapeutic  choice  in  the  treatment  of  vesical 
tumors  where  operation  is  possible.  If  the  opera- 
tion has  been  necessarily  incomplete  it  may  be  wise 
to  radiumize  the  field  thoroughly  with  large  quantities 
of  radium,  in  order  to  destroy  cancer  cells  which  may 
have  been  distributed  throughout  the  field  of  opera- 
tion and  those  which  remained  beyond  it.  When  a 
tumor  has  recurred  after  operation  the  use  of  large 
quantities  of  radium  may  check  the  course  of  the 
growth  for  a  certain  length  of  time;  but  the  use  of 
small  quantities  is  to  be  deprecated,  for  stimulation 
with  increased  rapidity  of  the  growth  of  the  tumor 
may  result  from  the  application  of  an  insufficient 
quantity. 

My  experience  with  the  use  of  radium  has  been  lim- 
ited to  a  number  of  cases  of  extensive  vesical  carcinoma 
and  personal  observation  of  the  work  of  Dr.  Francis 
Carter  Wood,  director  of  the  Crocker  Cancer  Labora- 
tories of  Columbia  University,  in  experimenting  with 
radium  in  mice  tumors. 

The  vesical  carcinomata  cases  were  those  who  had 
previously  been  subjected  to  operation  for  the  removal 
of  the  growth.     In  each  instance,  the  incompleteness 
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of  the  suigical  removal  was  recognized  at  the  time  of 
operation  and  the  patient  a1  once  given  the  benefit  of 
the  appHcation  of  radium  to  the  unremoved  tumor. 
The  technic  was  the  same  in  each  case,  namely, 
eighty  to  one-hundred  milligrams  of  radium  element, 
screened  with  1  mm.  lead,  2  mm.  paper,  and  a  thin 
sheet  of  rubber,  was  applied  to  the  tumor  through  a 
large  suprapubic  tube.  This  was  left  in  situ  for  vary- 
ing periods  of  time,  the  shortest  period  being  six 
hours,  and  the  longest  period  thirty-six  hours.  The 
number  of  applications  was  usually  three.  The 
immediate  results  were  similar  in  all  cases,  a  checking 
of  hemorrhage,  an  inhibition  of  bacteriuria,  with 
markedly  diminished  pus  in  the  urine  and,  strange  as 
it  may  seem,  a  feeling  of  well-being  expressed  by  the 
individual.  In  all  the  patients  the  suprapubic  wounds 
healed  quickly.  Each  patient  died  of  an  extension  of 
the  growth  within  six  months  of  the  operation.  In  no 
case  was  there  a  return  of  vesical  haematuria,  the 
extension  being  into  the  pelvis  or  peritoneal  cavity. 
The  number  of  cases  treated  was  four. 

Appreciating  that  these  cases  are  not  at  all  con- 
clusive and  add  but  little  to  the  scientific  data  con- 
cerning the  therapeutic  value  of  radium,  it  may  be 
of  interest  to  include  in  these  remarks  some  of  the 
data  detived  from  animal  experimentation  carried 
out  by  Dr.  Wood.  The  experiments  comprise  quan- 
titative studies  of  the  lethal  effect  of  radium  on  tumor 
cells.  They  were  undertaken  because  of  the  paucity 
of  information  attainable  from  the  writings  of  various 
experimenters,  working  both  with  human  and  with 
animal  tumors,  on  the  quantities  of  radium  used,  the 
screens  employed  and  the  time  of  exposure.  These 
factors  being  the  only  ones  which  would  furnish  a 
scientific  basis  for  computing  the  efficiency  of  radio- 
active substances,  experiments  were  carried  out  with 
the   idea  of   solving  some   of   the  above-mentioned 
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problems.  Rat  and  mouse  tumors  of  various  types 
were  used.     These  were  treated  in  vitro  and  in  vivo. 

Following  exposure  of  the  beta  and  gamma  rays, 
in  different  amounts  and  for  varying  periods  of  time, 
a  portion  of  the  treated  tumors  and  untreated  controls 
were  inoculated  into  animals  of  the  same  strain. 
The  alpha  rays  were  not  employed,  as  they  are  soft 
rays,  causing  superficial  burns. 

The  beta  rays,  composed  of  soft,  medium  and 
hard  rays,  were  found  to  be  screened  as  follows: 
0.4  mm.  brass  was  the  absorption  limit  of  the  soft 
rays;  the  medium  and  hard  rays  would  penetrate 
such  a  screen  for  about  0.8  mm.;  1.2  mm.  of  brass 
was  required  to  absorb  the  medium  and  hard  beta 
rays. 

The  gamma  rays  are  most  penetrating,  they  passed 
through  1.2  mm.  brass.  Upon  striking  the  metal 
used  to  remove  the  beta  rays,  the  gamma  rays  produce 
a  soft  secondary  beta  ray  of  very  slight  penetration. 
These  are  blocked  by  a  screen  of  filter  paper  5  mm. 
in  thickness. 

Filtering  out  the  beta  rays  greatly  increased  the 
time  required  to  produce  a  lethal  effect.  After  a 
long  series  of  experiments  it  was  found  that  exposures 
of  seven  hours  to  100  mgm.  of  radium  were  necessary 
to  kill  the  tumor  cells  with  the  beta  rays  filtered  out. 

From  a  series  of  inoculation  experiments  of  pre- 
viously radiated  tumor,  it  was  shown  that  from  as 
large  a  quantity  of  radium  as  83  mgm.  of  the  element, 
with  an  exposure  of  two  hours,  the  tissue  was  not 
affected  at  a  distance  of  1  cm.,  the  inoculated  radiated 
tumor  growing  as  rapidly  as  the  unradiated  controls. 

Wood  calls  attention  to  the  action  being  governed 
by  the  law  of  inverse  squares.  "If  the  distance  of 
the  tube  from  the  proximal  portion  of  the  tumor 
is  2  mm.,  and  from  the  distal  portion  12  mm.,  then 
the  effect  is  not  as  1  to  6  but  as  4  to  144,  or  as  1  to  36." 


105 


His  experiments  seemed  to  prove  that  the  slowness 
of  growth  in  radiated  tumors  after  inoculation  is 
probably  due  to  injury  of  the  mechanism  of  mitotic 
division  of  the  cells. 

Wood's  conclusions  are:  (1)  Three  factors  only 
are  dominant  in  the  action  of  radium  on  tumors,  i.e., 
time  of  exposure  and  amount  of  radium  elements 
and  the  distance  between  the  tube  and  the  tissue  to 
be  acted  upon.  (2)  The  removal  by  suitable  filters 
of  the  greater  part  of  the  beta  rays  diminishes  pro- 
portionately the  lethal  effect  of  the  radium,  but  this 
gamma  effect  follows  the  same  law  as  that  governing 
the  beta  rays.  (3)  Sublethal  exposures  slow  the 
growth  of  tumor  cells  for  some  time,  while  a  still 
shorter  treatment  seems  to  stimulate  the  cellular 
growth  activities. 

Therefore,  in  the  light  of  our  present  knowledge 
we  believe  that  cures  in  bladder  tumors  by  the  use 
of  radium  may  be  hoped  for  only  in  benign  papil- 
lomata;  that  it  may  be  possible  in  certain  instances 
to  render  the  symptoms  of  vesical  malignancy  less 
distressing  by  intraurethral,  suprapubic,  rectal  or 
cross-fire  intraurethral  and  rectal  radiations;  that 
by  the  time  vesical  carcinoma  has  been  clinically 
manifest,  the  growth  has  already  extended  too  far 
to  be  readily  influenced  by  the  amounts  of  radium 
at  present  at  our  command ;  that  the  question  of  the 
best  management  of  a  case  of  vesical  carcinoma  is 
not  different  from  the  management  of  carcinoma 
anywhere  else  in  the  body,  and  such  is  —  if  the 
growth  is  anatomically  accessible  —  wide  surgical 
extirpation,  followed  by  every  means  known  to  science 
to  treat  any  unremoved  growth  or  recurrence.  We 
may  find,  however,  that  as  further  experience  develops 
more  ingenious  means  for  using  radium  intravesically 
the  danger  of  tumor  transplants  occurring  at  the  time 
of  operation  may  be  lessened  by  radiating  the  tumor 
before  operation. 


FULGURATION    IN    THE    TREATMENT    OF 
BLADDER  TUMORS. 


J.  T.  GERAGHTY, 
BALTIMORE,  MD. 


Some  confusion  exists  concerning  the  types  of 
bladder  tumors  suitable  for  fulguration.  There  is  a 
more  or  less  general  agreement  that  the  hard,  lobular, 
infiltrating  carcinomata  are  more  harmed  than  bene- 
fited by  fulguration,  but  that  this  treatment,  on  the 
other  hand,  for  typical  benign  papillomata  yields 
results  immeasurably  superior  to  that  obtained  by 
any  other  procedure.  Uncertainty  exists  regarding 
the  possibilities  of  fulguration  for  malignant  papil- 
lomata and  for  the  diffuse  papillary  and  sessile  tumors 
which  are  always  carcinomatous.  Beer  makes  the 
positive  statement  that  the  high-frequency  treat- 
ments are  only  applicable  to  the  benign  papillomata, 
but  numerous  surgeons  have  now  revealed  the  appar- 
ent cure  of  tumors  pronounced  malignant  by  the 
pathologists.  Others  question  the  ability  of  the 
pathologists  to  decide  between  the  benign  and  malig- 
nant nature  of  the  papilloma  and  consider  that  the 
nature  of  the  growth  is  to  be  decided  not  upon  its 
histological  characteristics,  but  upon  its  manner  of 
response  to  fulguration. 

In  sixty-eight  cases  of  bladder  tumor  seen  in  the 
past  four  years  in  the  urological  clinic  of  the  Johns 
Hopkins  Hospital,  fulguration  has  been  employed 
in  forty-seven,  and  in  thirty-six  of  the  forty-seven 
cases  the  tumors  were  papillomata.  In  eleven  cases 
the    tumors   were   either   hard,    lobular,    infiltrating 
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carcinomata,  or  diffuse  papillary  carcinomata  asso- 
ciated with  more  or  less  extensive  infiltration  of  the 
bladder  wall.  Of  the  thirty-six  papillomata  a  his- 
tological study  of  the  tumor  was  made  in  twenty-five 
cases.  Of  these  twenty-five  eight  were  typical 
benign  papillomata  and  seventeen  malignant  papil- 
lomata of  varying  degrees  of  malignancy  histologically. 
The  Oudin  or  unipolar  current  was  employed  in 
practically  all  the  cases  because  it  seemed  just  as 
efficient  and  destructive  as  the  bipolar. 

Results  in  the  Benign  Papillomata. 
In  the  eight  cases  with  benign  papillomata  histo- 
logically, in  only  one  case  was  there  more  than  one 
tumor  present,  and  this  patient  had  one  large  tumor 
near  the  left  ureteral  orifice,  with  numerous  small 
implantations  around  the  vesical  orifice.  In  seven 
of  the  cases  the  tumor  disappeared  in  from  two  to 
five  treatments,  the  tumors  varying  in  size  from  a 
half  centimeter  to  several  centimeters.  In  one  case 
with  a  large  papilloma  the  patient  did  not  return 
for  treatment  after  the  second  application.  Up  to 
the  present  time  no  recurrences  have  been  observed 
in  this  series,  the  patients  being  well  from  six  months 
to  three  years. 

Results  in  Papillomata  not  Examined  Histologically. 
In  this  series  there  were  eleven  cases  and  all  had 
single  tumors  with  the  exception  of  one  patient,  who 
had  seventeen  small  papillomata  scattered  over 
various  portions  of  the  bladder.  He  had  a  supra- 
pubic excision  one  year  previously.  The  tumors 
were  all  small  and  were  destroyed  in  four  applications. 
In  seven  of  these  cases  the  tumors  were  cystoscopically 
of  the  benign  type;  they  were  definitely  pedunculated 
and  had  very  fine  delicate  papillae.  In  all  of  these 
eleven  cases  the  tumor  disappeared  entirely  and  in 
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none  up  to  the  present  time  has  a  recurrence  been 
observed  in  the  bladder,  although  one  case  has  since 
died  of  carcinomatous  metastases.  This  case  is  of 
particular  interest: 

He  was  a  man,  aged  48,  with  a  history  of  hsematuria 
for  several  years.  He  consulted  a  surgeon,  who 
diagnosed  the  condition  as  bladder  tumor  and  advised 
suprapubic  drainage  for  relief  of  urinary  symptoms 
because  it  was  considered  that  the  tumor  was  inoper- 
able. At  operation  a  large  papillary  tumor  was  found 
on  the  left  lateral  wall  of  the  bladder,  and,  because 
of  its  apparent  hopelessness,  nothing  was  done  except 
to  establish  a  suprapubic  fistula.  He  was  seen  about 
four  months  after  this  operation  and  it  was  decided 
to  try  the  effects  of  fulguration,  although  very  little 
hope  of  a  successful  result  was  entertained.  The 
tumor  was  vigorously  fulgurated  through  the  supra- 
pubic fistula  by  means  of  the  Young  fulgurating 
sound,  and  later  direct  fulguration  through  the 
cystoscope  was  carried  out.  At  the  end  of  two  months 
no  tumor  could  be  seen  in  the  small  contracted  blad- 
der and  it  was  decided  to  close  the  suprapubic  fistula, 
a  procedure  which  was  carried  out.  At  operation 
the  most  careful  search  of  the  bladder  failed  to  show 
any  evidence  of  tumor,  and  small  pieces  of  the  bladder 
wall,  snipped  off  from  various  portions  and  examined 
microscopically,  failed  to  show  the  slightest  indication 
of  any  tumor.  For  the  next  nine  months  the  patient 
was  apparently  entirely  comfortable  except  for  fre- 
quent urination  from  his  contracted  bladder.  Ex- 
amination then  showed,  however,  evidences  of  car- 
cinoma of  the  prostate,  which  was  the  result  either 
of  a  metastasis  or  of  implantation  from  the  old  blad- 
der tumor.  Later  on  he  developed  spinal  metastasis 
and  died  —  eighteen  months  after  the  bladder  had 
been  cured  and  never  developed  any  recurrence 
locally. 
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Although  no  tissue  was  obtained  in  this  case  for 
microscopic  examination,  the  end-result  proves  very 
conclusively  that  the  tumor  was  malignant. 

Results  in  Malignant  Papillomata. 

In  the  seventeen  cases  in  which  a  histological 
diagnosis  of  malignant  papilloma  was  made,  the 
tumors  were  multiple  in  seven.  In  one  over  a  hun- 
dred small  tumors,  varying  from  one  mm.  to  one- 
half  centimeter,  were  scattered  in  all  portions  of  the 
bladder.  In  this  case  five  large  papillary  tumors 
had  been  removed  suprapubically  some  months 
previously,  and  these  tumors  represented  recurrences. 
In  another  case  the  bladder  mucous  membrane  was 
literally  completely  covered  with  papillomatous 
tumors,  so  that  one  could  see  but  small  portions  of 
mucous  membrane  even  when  the  bladder  was  opened. 
Five  of  these  seventeen  tumors  had  had  previous 
operative  procedures  of  varying  kinds  —  either  resec- 
tion, excision  with  clamp  and  cautery,  or  cauterization 
with  the  actual  cautery.  In  ten  cases  the  tumors 
were  entirely  destroyed. 

One  case  is  still  under  treatment.  This  is  a  patient, 
aged  77,  with  a  malignant  papilloma  several  cen- 
timeters in  diameter  near  the  right  ureteral  orifice. 
Fulguration  destroyed  about  two-thirds  of  the  tumor ; 
but,  as  the  tumor  seemed  very  resistant,  it  was  decided 
to  substitute  radium,  which  is  now  being  applied. 
One  case  died  while  under  treatment,  but  the  tumor 
in  this  case  had  almost  disappeared.  In  two  cases 
the  tumors  resisted  absolutely,  although  in  each 
instance  the  tumor  was  small  and  was  frequently 
and  vigorously  burned.  In  both  of  these  cases 
examination  of  the  tissue  obtained  showed  tumors 
very  malignant  in  character,  with  definite  infiltration 
of  the  connective  tissue  axis.  In  one  of  these  cases 
the  tumor  seemed  rather  to  be  stimulated,  and  grew 
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under  fulguration  to  several  times  its  original  size. 
A  successful  resection  was  subsequently  performed 
and  the  patient  has  now  been  well  over  two  years. 
The  other  patient  developed  multiple  tumors  and 
died  of  a  cardiac  condition  following  a  senile  dysen- 
tery. In  one  c£ise,  owing  to  the  feebleness  of  the 
patient  and  a  bad  myocarditis,  treatment  was  desisted 
from  after  some  of  the  tumors  had  been  removed  from 
around  the  vesical  orifice,  in  order  to  permit  freedom 
of  urination.  This  patient  had  a  markedly  con- 
tracted bladder  and  had  had  three  previous  supra- 
pubic excisions  of  multiple  papilloma.  He  died  a 
few  months  later,  of  the  cardiac  condition.  The 
tumors  in  this  case  were  very  responsive,  and  if  treat- 
ment could  have  been  continued  it  would  have  been 
possible  to  remove  all  of  the  tumors. 

In  one  case,  in  which  the  bladder  mucosa  was  com- 
pletely covered  with  papillomata  of  varying  sizes, 
it  was  decided  to  open  the  bladder  and  apply  ful- 
guration. This  was  carried  out,  the  tumors  being 
sparked  with  a  strong  current  for  a  period  of  forty- 
five  minutes.  About  ten  days  later  the  patient  was 
again  given  ether,  and,  after  the  bladder  walls  had 
been  retracted,  it  was  found  that  with  the  exception 
of  a  few  small  papillomata  the  tumors  had  entirely 
disappeared.  These  remaining  tumors  were  then 
vigorously  fulgurated.  Subsequent  examination  of 
the  bladder  a  few  weeks  later  showed  no  sign  of 
tumor.  About  six  months  after  leaving  the  hospital 
the  patient  was  again  seen  and  examination  at  this 
time  showed  about  a  half  dozen  small  papillomata 
in  various  portions  of  the  bladder.  He  refused 
further  treatment. 

Up  to  the  present  time  there  has  been  a  recurrence 
in  four  cases  in  which  the  tumors  had  been  pre- 
viously entirely  removed.  Two  patients  whose 
tumors    disappeared    under    fulguration    have    since 
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died  with  carcinomatous  metastases,   one  one  year 
and  the  other  fourteen  months  after  the  tumor  had 
been  destroyed. 
The  histories  of  these  two  cases  are  as  follows: 

Case  No.  1.  Man,  aged  50.  History  of  haema- 
turia  for  three  years  previous  to  examination.  Cysto- 
scopy showed  a  papilloma  on  the  right  lateral 
wall  and  a  group  of  seven  papillomata  covering  a 
large  portion  of  the  left  lateral  wall  and  extending  so 
as  to  partially  obscure  the  left  ureteral  orifice.  The 
tumor  on  the  right  lateral  wall  was  destroyed  by  two 
applications.  The  tumors  on  the  left  lateral  wall 
were  very  resistant  and  at  least  twenty-five  treat- 
ments, vigorously  and  frequently  applied,  were  neces- 
sary before  the  last  vestige  of  tumor  disappeared. 
A  period  of  almost  six  months  was  occupied  in  the 
removal  of  these  tumors.  About  two  months  after 
the  last  vestige  of  tumor  had  been  destroyed  a  small 
recurrence  about  the  size  of  a  pinhead  was  discovered 
back  of  the  trigone.  This  was  readily  removed. 
Some  weeks  later  another  similar  recurrence  was  dis- 
covered. Although  patient  was  seen  at  frequent 
intervals  during  the  next  six  months,  there  was  no 
evidence  of  recurrence  on  careful  cystoscopic  examina- 
tion. At  the  end  of  this  time,  however,  another  tiny 
pinhead  sized  recurrence  was  noted,  which  was  also 
easily  and  readily  cured.  Patient  remained  well  until 
four  months  later,  when  he  developed  spinal  meta- 
stases and  also  had  a  metastasis  to  the  clavicle.  He 
died  about  fourteen  months  after  the  original  tumors 
had  been  removed. 

Case  No.  2.  Man,  aged  45.  History  of  haematuria 
for  four  years.  Cystoscopic  examination  showed  a 
large  papilloma  apparently  almost  filling  the  bladder 
and  encroaching  upon  the  vesical  orifice  so  as  to  make 
urination   extremely   difficult   and    painful.     On   ac- 
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count  of  the  position  of  the  tumor  and  the  severe 
urinary  symptoms  of  the  patient  it  was  decided  to 
excise  the  tumor  suprapubically.  On  opening  the 
bladder  an  enormous  papilloma,  with  a  narrow  pedicle 
and  no  infiltration  of  the  base,  was  discovered  and 
this  was  removed  with  the  Paquelin  cautery  and  the 
base  thoroughly  cauterized.  About  six  months  after 
leaving  the  hospital  several  small  papillary  tumors 
were  found  in  the  region  of  the  right  ureteral  orifice 
and  were  readily  destroyed  by  fulguration.  Examina- 
tion nine  months  after  operation  showed  a  very  marked 
cancerous  condition  of  the  prostate,  although  at  this 
time  the  bladder  was  entirely  free  of  tumor.  Patient 
rapidly  developed  spinal  metastases  and  died  of 
exhaustion  and  cachexia  about  eighteen  months 
after  the  operation. 

Results  in  Hard  Lobular  Carcinomata  and  Papillary 
Carcinomata. 

In  this  series  there  were  eleven  cases.  Of  these, 
three  were  of  the  hard,  lobular,  infiltrating  type;  two 
of  these  were  hopelessly  inoperable  and  the  other  had 
had  an  extensive  resection  and  an  attempt  weis  made 
to  treat  the  recurrence.  In  none  of  these  cases  was 
the  slightest  benefit  obtained  from  the  treatment, 
and  furthermore,  it  was  extremely  painful.  In  eight 
cases  the  tumors  were  papillary  carcinomata,  with 
varying  degrees  of  infiltration  of  the  bladder  wall. 
Three  of  these  had  been  previously  operated  upon. 
In  none  of  these  was  it  possible  to  eradicate  the  tumor 
or  to  effect  more  than  a  partial  symptomatic  relief. 
In  several  cases  in  which  the  tumor  crowded  around 
the  vesical  orifice,  interfering  with  urination,  it  was 
possible  to  destroy  sufficient  of  the  tumor  to  render 
urination    free. 
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Diagnosis. 

In  the  vast  majority  of  cases  in  our  experience  it 
has  been  possible  to  differentiate  between  the  papillary 
carcinomata  and  the  papillomata.  The  cystoscopic 
examination,  in  most  instances,  combined  with  the 
histological  picture  and  the  various  clinical  data  ob- 
tainable, such  as  infiltration  of  the  bladder  wall,  which 
can  be  detected  so  frequently  when  the  tumor  is  on 
the  posterior  or  postero-lateral  wall,  gives  the  neces- 
sary information.  Again,  valuable  information  may 
be  obtained  from  x-ray  examination  with  the  bladder 
filled  with  coUargol  or  other  shadow-casting  sub- 
stances. The  presence  of  infiltration  of  the  bladder 
wall,  the  extent  of  this  infiltration,  or  sometimes  the 
pedunculated  character  of  the  tumor,  will  be  aston- 
ishingly revealed.  On  cystoscopic  examination  a 
nodular  condition  of  the  mucous  membrane  around 
the  tumor  mass,  or  the  presence  of  oedema  or  a  bullous 
condition  of  the  mucous  membrane,  is  almost  invari- 
ably an  indication  of  infiltration.  Where  the  com- 
bination of  diagnostic  methods  fails  to  make  the 
diagnosis,  the  results  of  fulguration  will  help  to  settle 
it.  Some  difficulty  arises  in  differentiating  between 
multiple  papillomata  fused  on  the  surface,  and  the 
diffuse  papillary  carcinoma ;  but  in  our  experience  this 
difficulty  has  seldom  occured.  More  difficulty  will  be 
experienced  in  differentiating  between  papilloma  and 
small  papillary  carcinomata  which  may  resemble  each 
other  cystoscopically. 

Benign  Papillomata  —  the  Gross  Appearance. 

The  surface  character  of  these  tumors  varies  con- 
siderably. More  commonly,  innumerable  small  vil- 
lous or  papillary  projections  give  the  surface  a  shaggy 
appearance.  In  other  types  the  villi  are  soft,  more 
compact,  and  resemble,  when  seen  in  the  bladder,  the 
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surface  appearance  of  a  raspberry.  They  are  extremely 
friable,  and  when  a  portion  is  seized  with  a  clamp  it 
readily  tears  asunder.  The  central  portion  of  the 
tumor  is  usually  firmer,  because  it  contains  more  of  the 
connective  tissue  stroma.  The  tumor  mass  overhangs 
the  pedicle,  and,  mushroom-like,  conceals  its  point 
of  attachment  to  the  bladder  wall.  The  pedicle  is 
usually  short,  although  occasionally  is  observed  a  pedi- 
cle so  long  that  it  allows  considerable  excursion  of 
the  tumor  mass  in  the  bladder  cavity.  The  consis- 
tency of  the  pedicle  varies  somewhat  with  the  amount 
of  connective  tissue  which  it  contains,  but  it  is  always 
firmer  than  the  periphery  of  the  tumor.  In  most 
instances  it  is  impossible  from  the  gross  appearance 
to  decide  the  character  of  the  growth,  so  closely  in 
general  appearance  do  the  benign  and  malignant 
papillomata  resemble  each  other.  The  pedicle  in  the 
malignant  papilloma  may  be  freely  movable  over 
the  underlying  mucosa  and  there  may  be  nothing  in  the 
appearance  to  reveal  its  malignant  character.  In  the 
vast  majority  of  cases  the  differentiation  between 
the  benign  and  malignant  papilloma  can  only  be  made 
by  the  most  careful  microscopic  study  and  sometimes 
necessitates  the  examination  of  sections  from  various 
portions  of  the  tumor.  Indeed,  occasionally  even 
careful  microscopic  study  fails  to  reveal  the  true 
nature  of  the  growth.  In  many  malignant  papilloma 
the  cancerous  nature  is  at  once  apparent,  both  in 
general  architecture  as  well  as  in  the  epithelial  infil- 
tration of  the  connective  tissue  framework;  but  at 
other  times  the  histological  picture  may  resemble,  on 
superficial  examination,  a  benign  papilloma.  In  the 
benign  papilloma  the  connective  tissue  axis  is  lined 
by  an  epithelium  which  has  a  palisade  arrangement 
at  the  base,  above  this  many  layers  of  oval,  long- 
tailed  cells  which  are  uniform  in  size,  shape  and 
staining    characteristics.     Towards    the    surface    the 
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cells  become  flattened  and,  the  most  superficial  are 
similar  to  the  epithelium  of  the  normal  bladder  mucosa. 
In  the  malignant  papilloma  the  arrangement  of  the 
epithelium  is  changed  and  instead  of  being  in  regular 
uniform  layers  it  is  disordered.  The  individual  cells 
are  irregular  in  size  and  shape  and  take  the  stain  with 
varying  degrees  of  intensity.  These  variations  from 
normal  are  even  more  evident  in  the  nuclei.  At 
times,  owing  to  the  lawless  growth  of  the  epithelium, 
the  papillae  fuse  so  that  the  regular  papillary  arrange- 
ment is  destroyed.  Not  infrequently  in  the  same 
field  papillae  can  be  seen  undergoing  various  degrees 
of  alteration.  In  one  portion  the  epithelium  may 
have  all  the  characteristics  of  the  benign  papillae, 
but  close  by  may  be  papillae  in  which  epithelial 
changes  characteristic  of  the  malignant  papilloma  are 
very  evident.  Sometimes  the  malignant  picture  is  best 
seen  in  sections  from  the  surface,  while  sections  from 
the  middle  of  the  tumor  and  base  may  be  considered 
typically  benign.  At  other  times  sections  from  the 
middle  of  the  tumor  or  portions  near  the  base  may 
show  the  most  marked  evidence  of  malignancy. 

The  old  view  that  the  nature  of  the  tumor  is  to  be 
decided  upon  especially  after  examination  of  its  base 
is  distinctly  erroneous.  It  has  now  been  repeatedly 
proven  that  the  base  of  a  papilloma  may  show  no 
signs  of  infiltration  and  still  the  tumor  be  distinctly 
malignant  in  its  body  and  periphery.  When  infil- 
tration of  the  base  does  occur  the  tumor  ceases  to  be 
a  true  papilloma  and  becomes  rapidly  sessile  —  a 
distinct  papillary  carcinoma.  The  diagnosis  of  a 
malignant  papilloma  is  at  times  very  simple,  as  the 
histological  changes  are  characteristic  of  typical  car- 
cinoma, while  at  other  times  the  histological  picture  as 
a  whole  resembles  so  closely  the  benign  tumor  that  only 
experienced  and  careful  study  of  numerous  sections 
will  reveal  its  true  nature.     Probably  in  no  other  tumor 
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have  so  many  mistakes  been  made  by  the  best  path- 
ologists. It  should  be  emphasized  that  in  papillomata 
evidence  of  epithelial  infiltration  of  the  connective 
tissue  stalks  is  not  necessary  for  the  diagnosis  of 
malignancy,  and  that  every  papilloma  that  shows 
the  slightest  change,  either  in  arrangement,  shape, 
sign  or  staining  properties  of  the  epithelium,  should 
be  looked  upon  as  malignant-  It  must  be  admitted, 
however,  that  there  is  no  histological  picture  which 
can  be  considered  as  always  absolutely  characteristic 
of  either  benignancy  or  malignancy. 

Summary  and  Conclusions. 
In  our  experience,  only  tumors  which  were  papil- 
lomata has  fulguration  succeeded  in  destroying,  and 
it  has  been  possible  to  destroy  not  only  the  benign  but 
the  malignant  papillomata.  The  response  to  treat- 
ment, however,  in  the  benign,  as  compared  with  the 
malignant,  is  of  considerable  interest.  Where  the 
tumors  are  cystoscopically  and  histologically  benign 
the  rapidity  of  disappearance  is  frequently  astonishing. 
When,  however,  the  papillomata  are  malignant  the 
response  to  fulguration  may  be  extremely  slow  and 
almost  lead  to  discouragement.  Where  the  histolo- 
gical picture  is  distinctly  malignant  one  can  almost 
positively  predict  that  the  response  to  fulguration 
will  be  extremely  slow.  Sometimes  small  malignant 
papilloma  will  require  many  times  the  amount  of 
treatment  that  would  have  been  necessary  to  have 
destroyed  a  benign  papilloma  of  the  same  size.  In 
one  case  with  multiple  malignant  papilloma  covering 
the  left  lateral  wall  of  the  bladder  and  the  tumors  so 
fused  at  their  surfaces  that  it  seemed  like  one  large 
tumor  mass,  seventy-five  treatments,  extending  over 
a  period  of  nine  months,  were  necessary  to  entirely 
eradicate  the  neoplasms.  The  result  in  this  case 
might    be    considered    brilliant,  because    no    radical 
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operation  could  have  given  as  complete  a  result.  In 
the  papillary  carcinoma  or  sessile  tumors,  where  in- 
filtration of  the  base  is  always  present,  the  chances 
of  eradication  of  the  tumor  by  this  method  of  treat- 
ment are  practically  nil,  although  considerable  symp- 
tomatic relief  may  at  times  be  obtained. 

From  the  standpoint  of  ultimate  prognosis  it  is  im- 
portant to  have  a  knowledge  of  the  nature  of  the 
growth  removed,  because  in  three  of  our  cases  in 
which  malignant  papilloma  had  been  successfully 
removed,  death  occurred  later  from  metastases,  al- 
though the  bladder  remained  free  of  tumor.  Further- 
more, recurrences  have  been  encountered  only  in 
cases  in  which  malignant  papilloma  had  been  removed. 
Up  to  the  present  time  recurrences  have  been  observed 
in  four  cases. 

It  can  now  be  positively  stated  that  fulguration 
should  be  the  treatment  selected  for  all  papillary 
tumors,  benign  or  malignant,  in  which  infiltration 
of  the  bladder  wall  has  not  occurred,  and  that  it  yields 
results  incomparably  superior  to  the  most  radical 
operative  procedures. 


CANCER  OF  THE  BLADDER. 

A  REPORT  OF  PERSONAL  OBSERVATIONS  AND  DEDUC- 
TIONS AS  TO  THE  BEST  MEANS  OF  TREATMENT. 


PAUL  M.  PILCHER, 
BROOKLYN,  N.  Y. 


As  a  contribution  to  this  symposium  it  seems  best 
to  present  the  ideas  which  have  come  to  the  writer 
concerning  the  treatment  of  cancer  of  the  bladder. 
The  statements  contained  in  this  paper  apply  only 
at  the  present  time,  and  are  presented  in  the  hope  of 
aiding  the  solution  of  this  most  difficult  problem. 

In  studying  these  cases  from  the  standpoint  of 
surgical  relief,  tumors  of  the  bladder  may  be  divided 
into  three  classes,  designated  respectively  as  first, 
second  and  third  degree  tumors.  First  degree  tumors 
include  those  involving  only  the  mucous  membrane 
of  the  bladder,  springing  from  it  and  not  attached  to 
the  muscular  layer  in  any  way.  This  includes  papil- 
lomata,  fibromata,  malignant  papillomata,  epithelio- 
mata,  etc.  Second  degree  tumors  include  all  those 
involving  the  mucous  membrane  and  the  muscular 
coat.  With  a  few  exceptions  these  are  all  cancers. 
Tubercular  and  simple  inflammatory  tumefactions 
are  the  most  common  exceptions.  Third  degree 
tumors  include  those  involving  all  of  the  coats  of  the 
bladder,  penetrating  beyond  the  muscular  wall,  in- 
vading the  peritoneal  or  prevesical  tissues.  These 
are  almost  always  cancers;  but  tubercular  nodules, 
gummata  and  inflammatory  tumefactions  are  some- 
times found. 
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The  first  degree  tumors  must  always  be  regarded 
as  potentially  malignant,  but  we  do  not  class  them  as 
cancerous,  even  though  they  contain  cells  which,  if 
found  in  other  portions  of  the  bladder  wall,  would  be 
classified  as  cancer;  although  the  cells  may  show  law- 
less and  irregular  proliferation,  they  are  usually  pri- 
mary or  secondary  hyperplasias  and  do  not  penetrate 
the  deeper  tissues. 

This  report  is  based  upon  a  study  of  thirty-four 
cases  of  tumor  of  the  bladder,  which  have  occurred 
among  private  patients. 

First  Degree  Cases.  Of  these  there  have  been  five. 
All  have  been  treated  by  the  use  of  fulguration  (Oudin 
current)  through  the  cystoscope.  All  the  cases  are 
to-day  alive,  free  from  symptoms,  with  no  abnormal 
ingredients  in  the  urine. 

Second  Degree  Tumors.  Case  I.  A  growth  recurrent 
after  several  operations,  fungoid  in  character.  Supra- 
pubic cystotomy,  destruction  by  high-frequency 
spark,  D'Arsonval  current.  Complete  recovery.  No 
recurrence  after  three  years. 

Case  II.  A  woman  forty  years  of  age,  multiple 
second  degree  tumors  of  the  bladder,  papillomatous 
in  character,  but  with  beginning  infiltration  of  the 
base,  entering  the  mucosa,  showed  unquestionable 
cancer.  Suprapubic  cystotomy,  knife  resection  to 
three  growths,  cauterization  of  base.  Recurrence  in 
scar  in  anterior  wall  of  bladder.  Destruction  with 
Oudin  current.  Recurrence.  Destruction  through 
cystoscope  by  D'Arsonval  current  under  complete 
anaesthesia,  without  recurrence.  No  recurrence  in 
bladder  after  five  years,  but  suspicious  involvement 
of  the  uterus,  which  seems  malignant.  Bladder 
bleeds  very  easily,  but  no  cancer  can  be  demonstrated. 

Third  Degree  Tumors.  Fourteen  cases  were  declared 
inoperable  or  refused  treatment.  All  died.  Three 
cases  had  a  palliative  cystostomy  for  obstruction  of 
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the  urine.  All  died.  Four  cases  had  palliative  spark 
cautery  operation.  Three  have  died  and  one  has  a 
malignant  growth  in  the  bladder  at  the  present  time. 
Four  cases  with  extensive  resection  of  the  bladder 
containing  the  growth  by  the  cautery  or  knife.  All 
have  died. 

In  addition  to  these  there  were  the  following  indi- 
vidual cases. 

Case  III.  Patient,  age  fifty-five  years.  Previous 
operation  for  cancer  of  the  uterus.  Bladder  symptoms 
one  year.  Large  growth  about  the  size  of  a  hen's  egg 
on  posterior  surface  of  the  bladder  attached  to  pelvic 
organs.  Base  about  one  iijch  in  diameter.  Patient 
bleeding  to  death.  Suprapubic  cystostomy.  Re- 
moval of  tumor  mass  by  cautery.  Base  treated  by 
spark,  D'Arsonval  current.  Patient  made  a  good 
recovery.  For  over  a  year  showed  no  recurrence  in 
the  bladder.  One  year  and  a  half  after  operation 
recurrence  of  cancer  in  pelvis.  Death  twenty  months 
after  spark  cautery  operation. 

Case  IV.  Woman,  fifty-six  years  of  age.  Fungat- 
ing  cancer  of  the  bladder,  involving  the  left  bladder 
wall  to  the  margin  of  the  urethra  and  left  ureter 
opening.  A  very  extensive  growth.  Transperitoneal 
cystotomy.  Cautery  destruction  of  entire  growth. 
Resuture  of  bladder.  Recurrence.  Bipolar  D'Arson- 
val spark  destruction  of  recurrence  under  full  ether 
anaesthesia.  One  week  later,  second  application 
D'Arsonval  spark  under  ether.  Three  years  after 
original  operation,  March,  1915,  bladder  perfectly 
normal.  No  evidence  of  cancer.  Has  increased 
twenty-five  pounds  in  weight.  No  bladder  symp- 
toms.    No  abnormality  in  urine. 

A  study  of  these  results  shows  us  that  in  the  treat- 
ment of  first  and  second  degree  tumors,  our  best 
results  have  come  from  the  use  of  the  Oudin  or  D'Ar- 
sonval spark  and  cautery,  either  applied  through  the 


Fig.  1. 

New  growth  of  bladder  seen  from  anterior  surface.     Anterior  wall 
cut  away. 


Fig.  2. 
Beginning  removal  of  the  growth,  using  the  actual  cautery. 


J 


Fig.  3. 

Growth   burned   away.      Beginning   the   spark   apphcation.      From 
a  to  6  the  area  cauterized  and  treated  with  the  spark. 
From  b  to  c,  treated  only  by  cautery. 


cautery +-spapk.  caiiteVy 


Fig.  4. 

Cross-section  in  case  of  Fig.  3,  showing  effect  of  cautery  and  spark- 
cautery. 


Fig.  5. 

Removing  tumor  of  posterior  wall  of  the  bladder  with  the  cautery 
preliminary  to  application  of  spark. 
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cystoscope  or  through  a  suprapubic  opening,  and 
we  now  use  this  method  in  preference  to  resection. 
Where  the  tumor  occupies  the  anterior  or  superior 
surface  of  the  bladder,  we  believe  that  resection 
should  give  as  good  results  as  the  spark  cautery 
operation. 

In  treating  third  degree  tumors  we  feel  that  no 
halfway  measures  are  of  any  value  unless  they  be 
of  a  palliative  nature.  Lymphatic  dissection  is  neces- 
sary in  every  c£ise,  if  any  radical  removal  is  attempted. 
By  radical  we  mean  nothing  short  of  cystectomy, 
with  a  complete  dissection  of  the  lymphatics,  includ- 
ing, in  the  female,  the  removal  of  the  uterus,  and,  if 
the  growth  is  near  the  neck  of  the  bladder  in  the  male, 
the  removal  of  the  seminal  vesicles  and  prostate,  com- 
bined with  a  dissection  of  the  inguinal  lymphatics, 
followed  in  every  case  by  a  complete  course  of  x-ray. 
exposures. 

In  extensive  third  degree  tumors  only  palliative 
measures  are  to  be  thought  of,  and  great  comfort 
will  follow  the  use  of  the  spark  cautery  operation. 

In  reviewing  this  series  of  thirty-four  private  cases, 
we  find  that  fifty-six  per  cent  of  the  cases  were  already 
inoperable  when  first  examined;  that  at  least  one- 
half  of  the  cases  we  considered  operable  were  really 
inoperable. 

Palliative  Operation.  We  have  found  that  simple 
palliative  cystostomy  afforded  temporary  relief  to 
the  patient,  due  in  many  cases  to  the  fact  that  we 
provided  a  free  exit  for  blood  clots,  detritus  and 
urine;  that  palliative  cystostomy  and  the  cautery 
spark  operation  probably  extended  the  period  of  life 
some  months. 

Conclusions. 

Our  conclusions  are  that  all  first  degree  tumors 
are  best  treated  by  the  Oudin  current  applied  through 
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the  cystoscope;  that  all  second  degree  tumors  are 
best  treated  in  the  majority  of  cases  by  the  spark 
cautery  operation  through  a  suprapubic  opening, 
especially  if  the  bladder  wall  or  neck  of  the  bladder 
is  involved,  or  by  resection  of  the  bladder  if  involving 
only  the  anterior  or  superior  vesical  wall ;  that  in  the 
treatment  of  all  third  degree  tumors,  aside  from  pal- 
liative operation,  nothing  short  of  complete  cystec- 
tomy, with  dissection  of  the  lymphatics  and  adjacent 
tissues,  offers  any  hope  of  permanent  cure. 

Notes  on  the  Technic  of  the  Spark  Cautery 
Operation. 

In  order  to  present  in  the  fewest  words  possible 
the  technic  of  this  procedure,  the  writer  refers  to  the 
,  accompanying  illustrations. 

Fig.  1  shows  the  surface  of  a  large  tumor  as  it 
partially  fills  the  bladder  and  overshadows  the  pedicle. 

Fig.  2  shows  the  tumor  grasped  with  the  fingers 
and  the  application  of  the  cautery  to  its  pedicle, 
gradually  burning  it  away  from  the  bladder  wall. 

Fig.  3  shows  the  base  left  after  the  cautery  removal 
of  the  tumor.  (Taken  from  an  actual  case.)  The 
lower  portion  of  the  defect  from  B  to  C  shows  the 
burned  surface  after  the  use  of  the  cautery,  the  out- 
line of  the  destroyed  tissue  showing  that  the  growth 
extended  down  to  the  urethra  along  the  side  of  the 
trigone  and  growing  across  the  ureter.  The  upper 
portion  of  the  burned  surface  from  A  to  B  represents 
the  area  which  has  been  treated  by  the  spark  after 
removal  of  the  growth  by  cautery.  The  difference 
in  appearance  between  the  cauterized  and  the  spark 
treated  area  is  evident.  The  spark-treated  surface 
is  baked  hard  as  clay  and  shows  the  smooth  carbon- 
ized surface  from  A  to  B  passing  from  the  urethra 
to  the  ureter  opening. 
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Fig.  4.  If  a  section  is  made  across  the  burned  area 
from  A  to  B  to  C,  the  condition  of  the  underlying 
tissues  will  be  quickly  appreciated.  From  B  to  C, 
which  is  on  the  right  of  the  drawing,  is  seen  the  con- 
dition of  the  wall  of  the  bladder  when  treated  by  the 
cautery.  It  shows  the  destruction  of  a  relatively  small 
amount  of  the  muscular  tissue,  the  effect  of  the  heat 
dipping  down  into  the  muscle  for  about  one-eighth 
to  one-quarter  of  an  inch.  The  area  to  the  left  cor- 
responds to  the  surface  from  A  to  B  in  the  previous 
figure  and  represents  the  effect  of  the  cautery  followed 
by  an  application  of  the  D'Arsonval  spark.  It  shows 
a  still  further  hardening  and  contraction  of  the  muscle 
with  destruction  of  the  area  immediately  below  it, 
extending  to  a  depth  of  an  eighth  of  an  inch.  The  co- 
agulating or  baking  effect  of  the  spark  is  seen  to  have 
passed  entirely  through  the  muscle  wall,  causing  the 
death  of  the  cells  without  immediate  necrosis.  In 
the  specimen  represented  the  spark  was  regulated 
so  that  its  effect  penetrated  entirely  through  the  blad- 
der wall.  The  illustration  shows  the  superiority  of 
the  D'Arsonval  spark  over  the  simple  cautery. 

Fig.  5.  A  drawing  made  from  an  actual  case, 
showing  the  first  step  of  the  removal  of  a  growth 
which  has  extended  through  the  bladder  wall  from 
a  malignant  growth  of  the  uterus,  causing  great 
bladder  suffering.  The  drawing  shows  a  tumor  being 
removed  by  the  actual  cautery'. 

These  observations  are  presented  simply  to  record 
our  results  in  the  treatment  of  tumors  of  the  bladder. 
We  feel  that  the  results  are  not  sufficiently  brilliant 
to  recommend  the  universal  adoption  of  this  method. 
In  a  much  wider  experience  in  the  treatment  of  super- 
ficial new  growths  on  the  exposed  surface  of  the  body, 
we  have  come  to  the  conclusion  that  there  is  no  form 
of  treatment  at  present  which  would  destroy  a  super- 
ficial new  growth  as  quickly  and  as  effectively  as  the 
high-frequency  spark. 


THE  DESICCATION  TREATMENT  OF 
BLADDER  TUMORS. 


EDWARD  L.  KEYES,  JR., 
NEW  YORK. 


The  desiccation  treatment  of  bladder  tumors  con- 
sists in  the  application  of  the  high-frequency  electric 
current  to  the  bladder  tumor  by  means  of  an  insulated 
wire  introduced  through  the  cystoscope.  The  method 
was  introduced  by  Edwin  Beer/  in  1910.  He  em- 
ployed the  monopolar  or  Oudin  current,  in  essentially 
the  same  manner  as  is  used  at  present.  In  the  same 
year  I  employed  the  bipolar  or  D* Arson val  current,* 
but  subsequently  abandoned  this  in  favor  of  the 
Oudin  current. 

Before  proceeding  to  a  description  of  the  treatment 
and  its  results,  let  us  briefly  discuss : 

(1)  The  employment  of  the  high-frequency  current 
in  preference  to  the  thermocautery  during  supra- 
pubic operation. 

(2)  The  relative  advantage  of  the  monopolar  and 
bipolar  currents. 

High-Frequency  Currents  with  Surgical  Operation. 

Since  its  introduction  this  method  of  treatment 
has  been  employed  either  for  the  removal  of  tumors 
or  the  destruction  of  their  bases  during  suprapubic 
operation.  Perhaps  there  is  some  real  advantage 
in  this;  perhaps  it  is  simply  a  matter  of  convenience. 


»A.  M.  A.,  May  28,  1910. 
«Am.  J.  of  Surgery.  July,  1910. 
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Sufficient  clinical  evidence  has  not  yet  accumulated 
to  permit  us  to  decide  the  point.  I  fancy  the  actual 
cautery  is  all  we  need. 

Relative  Merits  of  Single  and  Bipolar  Currents. 

But  the  Paquelin  cautery  cannot  be  employed 
through  the  urethra;  even  the  electrocautery  used 
by  Nitze  was  a  relatively  clumsy  instrument.  To 
all  intents  and  purposes  the  high-frequency  current 
introduced  through  the  cystoscope  merely  gives  us 
a  practical  means  of  burning  bladder  tumors. 

The  effect  of  the  monopolar  current  is  a  relatively 
superficial  desiccatiofi,  or  electro-coagulation;  while 
that  of  the  bipolar  current  is  a  deep  baking  or  thermo- 
penetration. At  most  the  monopolar  current  can 
cause  nothing  more  than  a  relatively  localized  burn, 
while  the  bipolar  current,  if  used  in  sufficient  strength, 
can  destroy  the  vitality  of  almost  any  extent  of  tissue. 
This  well-known  fact  constitutes  both  the  danger 
and  the  seduction  of  the  bipolar  current.  Many 
operators  hope  by  its  use  to  destroy  even  the  car- 
cinomatous base  of  a  papillary  bladder  tumor.  But 
the  clinical  experience  thus  far  accumulated  impresses 
one  with  the  conclusion  that  a  vicious  malignant 
bladder  tumor,  however  small  it  be,  cannot  be  con- 
trolled by  electricity  in  any  form.  Only  tumors  of 
relatively  slight  malignancy  can  be  successfully  treated 
by  electro-cauterization,  and  for  these  the  monopolar 
current  is  quite  sufficient  and  safer.  Its  action  may 
be  better  controlled;  the  danger  from  grave  hemor- 
rhage following  its  use  is  probably  less. 

What  Tumors  are  Suitable  for  Cystoscopic  Desiccation? 

Pathologists  are  no  more  agreed  than  ever  they 
were  in  the  classification  of  tumors  of  the  bladder. 
Instances  of  contrary  diagnoses  multiply.     In  such 
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cases  a  competent  pathologist  examines  a  tumor  re- 
moved suprapubically  and  pronounces  it  carcinoma. 
Later  the  tumor  recurs,  is  again  excised,  and  the  same 
pathologist,  in  violation  of  his  previous  diagnosis 
and  the  case  history,  pronounces  it  papilloma.  Hence 
I  cannot  concede  any  peculiar  diagnostic  value  to  the 
cystoscopic  excision  of  small  bits  of  tissue,  except 
in  cases  apparently  carcinomatous,  upon  whom  one 
hesitates  to  perform  a  grave  and  mutilating  operation 
without  full  pathologic  justification. 

Furthermore,  Lower,  I,  and  others  have  reported 
local  cures  of  carcinoma  by  the  desiccation  treatment. 
Such  being  the  case,  it  is  futile  to  say  that  carcinoma 
should  be  treated  by  the  knife,  papilloma  by  elec- 
tricity; for  some  carcinomata  can  be  cured  by  elec- 
tricity, while  some  papillomata  require  the  knife. 

But  perhaps  the  best  pathological  basis  for  dis- 
tinction is  that  suggested  last  year  by  Chute  in  the 
chairman's  address  before  the  genito-urinary  section 
of  the  American  Medical  Association.  He  describes 
the  cure  of  a  single  case  of  vesical  carcinoma  after 
excision  with  only  part  of  the  muscular  coat,  and 
contrasts  this  with  the  failures  that  have  followed 
wide  excision  in  other  cases.  Hence,  he  concludes, 
the  carcinoma  that  is  papillary  in  appearance  and  has 
not  deeply  infiltrated  the  muscular  coat,  may  some- 
times be  cured  by  the  limited  operation. 

Such  is  the  type  of  carcinoma  that  may  be  cured 
by  desiccation.  But  Dr.  Chute  is  the  first  to  recog- 
nize the  difficulty  in  distinguishing  such  a  tumor 
from  its  more  destructive  brethren.  Indeed,  his 
address  was  a  plea  for  more  extensive  operation.  To 
this  we  all  agree. 

If  a  malignant  bladder  tumor  is  to  be  operated 
upon  at  all,  it  must  be  operated  upon  promptly, 
excised  widely  and  the  involvement  of  pelvic  lympha- 
tics taken  into  account. 
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What  then  constitutes  clinical  malignancy?  What 
tumors  should  and  what  should  not  be  submitted 
to  cystoscopic  desiccation? 

Some  years  ago  I  endeavored  to  lay  down  rules 
for  this  clinical  distinction,  and  further  experience 
has  not  materially  changed  my  opinion.  The  four 
contra-indications  to  cystoscopic  desiccation  are: 

1.  Hardness  of  Tumor; 

2.  Intractable  Cystitis; 

3.  Sloughing  or  Ulcerated  Tumor; 

4.  Multiplicity  and  Size  of  Tumors. 

Some  of  these  contra-indications  are  not  absolute, 
and  all  may  be  elucidated  by  a  few  words  ot  descrip- 
tion. 

Hardness  of  Tumor.  The  hardness  of  a  vesical 
tumor  may  be  appreciated  in  several  ways.  Rectal 
or  vaginal  touch  may  reveal  an  induration  in  the 
region  of  the  trigone;  bimanual  palpation  may  dis- 
close the  presence  of  a  large  infiltrating  tumor;  or 
cystoscopy  may  reveal  an  ulcerated  indurated  car- 
cinoma. All  such  conditions,  we  repeat,  contra- 
indicate  cystoscopic  treatment. 

Intractable  Cystitis.  In  the  four  years  since  Beer 
introduced  the  desiccation  treatment,  I  have  never 
seen  a  case  of  intractable  cystitis  that  was  suitable 
for  intravesical  treatment.  The  patients  suffering 
from  relatively  benign  papilloma  may,  it  is  true, 
suffer  from  time  to  time  the  most  intense  cystitis; 
but  this  can  be  relieved  by  the  ordinary  bladder 
irrigations  to  the  point  of  ameliorating  the  patient's 
suffering,  and  permitting  desiccation. 

But  the  real  intractable  cystitis  is  not  appreciably 
relieved  by  any  local  application;  is  only  intensified 
by  the  introduction  of  the  cystoscope,  permits  only 
the  most  inadequate  and  unsatisfactory  observation, 
and  of  itself  almost  prohibits  cystoscopic  treatment. 
Such  a  case,  when  operated  upon,  will  be  found  to  have 
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either  a  sloughing  carcinoma  or  some  condition  other 
than  tumor. 

Sloughing  or  Ulcerated  Tumor.  A  tumor  that 
shows  upon  its  surface  any  extensive  sloughing  had 
better  be  subjected  to  the  knife.  But  the  mere 
presence  of  small  sloughs  does  not  forbid  all  hope 
of  success  by  cystoscopic  treatment.  Here,  then, 
the  contra-indication  is  not  absolute.^  Let  the  cys- 
toscopist,  however,  proceed  with  caution,  and  if  a 
few  treatments  do  not  manifestly  control  the 
growth,  let  him  waste  no  further  time,  but  quickly 
have  recourse  to  the  open  operation. 

Multiplicity  and  Size  of  Tumors.  The  contra-indi- 
cation here  is  even  less  definite  than  that  of  slough- 
ing. Multiplicity  of  tumors  is  a  perfectly  obvious 
suggestion  of  malignancy.  Such  malignancy  may 
be  of  two  types.  The  multiple  papillomata  either 
spring  from  an  underlying  carcinoma  (often  an  infiltra- 
tion from  the  cervix  uteri)  or  are  propagated  by  sur- 
face contact.  In  the  latter  case  the  malignancy 
is  a  superficial  one.  Indeed  a  very  large  proportion 
of  bladder  papillomata  are  multiple  when  first  seen. 
Yet  a  majority  of  these  are  certainly  amenable  to 
treatment  by  desiccation. 

Size  and  multiplicity  of  tumors,  therefore,  present 
a  problem  in  practical  surgery  rather  than  a  question 
of  malignancy.  Every  urologist  must  decide,  in 
the  light  of  his  own  experience,  whether  it  is  more 
profitable  to  cut  or  to  burn  a  given  patient.  It  so 
happens  that  only  one  of  my  cases  has  defied  treat- 
ment on  account  of  the  size  or  multiplicity  of  growth. 

Yet  no  doubt  some  of  them  might  have  been  more 
quickly  cured  by  the  knife.  It  is  noteworthy  that 
though  I  have  verified  a  cure  by  cystoscopy  ten  times, 
a  year  or  more  after  the  last  treatment,  none  of  the 
ten  had  more  than  two  tumors  when  treatment  was 
begun.     Three  others  with  multiple  tumors  (5,  5  and 
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7)  were  clean  when  last  seen ;  but  doubtless  they  will 
relapse  again. 

In  a  certain  sense  the  patient's  age  is  evidence 
of  malignancy.  This  among  my  cases  there  were 
eighteen  with  single  tumors,  of  whom  all  but  four  had 
their  first  symptom  before  the  age  of  fifty.  On  the 
other  hand,  nine  had  multiple  tumors  and  all  of  these 
began  at  or  after  the  fiftieth  year. 

Failure  of  Treatment. 

But,  in  order  to  do  justice  to  his  patients,  the  urolo- 
gist must  be  quick  to  recognize  not  only  the  con- 
tra-indications  to  an  attempt  at  fulguration,  but  also 
the  evidence  of  failure  in  this  treatment.  He  is  deal- 
ing with  a  growth  which  is  at  least  potentially  malig- 
nant. Perhaps  the  very  days  during  which  he  is 
making  up  his  mind  as  to  the  advisability  of  desicca- 
tion are  those  during  which  the  tumor  is  actually 
spreading  to  the  pelvic  lymph  nodes,  thus  making 
a  curable  case  incurable.  The  fear  of  carcinoma 
must  be  ever  in  his  soul,  and  a  tumor,  however  small 
and  apparently  superficial,  that  resists  desiccation 
must  be  promptly  excised. 

Pseudo-Carcinoma. 

It  is  doubtless  unnecessary  at  this  date  to  insist 
upon  the  chronic  infiltration  of  the  mucosa  about 
the  base  of  the  tumor  following  desiccation.  It 
simulates  an  infiltrating  carcinoma.  It  may  persist 
for  at  least  three  months,  as  in  Cabot's  case,  and  our 
only  safeguard  against  it  is  the  knowledge  that  it  was 
not  there  when  we  began  treatment,  and  that  it  may 
persist  for  several  months  after  the  last  burn.  The 
only  serious  complication  of  such  an  ulcer  is  staphylo- 
coccus infection  causing  phosphatic  incrustations. 
Such  a  complication  I  have  seen  but  once  (Case  2). 
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Technic. 

Apparatus.  I  am  not  qualified  to  discuss  the 
relative  merits  of  various  "high-frequency"  machines. 
I  have  always  employed  Wappler's  apparatus.  Great 
care  must  be  taken  not  to  derive  the  source  of  the 
cauterizing  electricity  from  one  circuit,  the  illumina- 
tion fiom  another.  The  monopolar  spark  produces 
a  current  through  the  cystoscope  (statements  to  the 
contrary  notwithstanding),  and  in  one  instance  at 
least  the  commingling  of  a  direct  and  an  indirect  cir- 
cuit thus  produced  knocked  the  operator  senseless. 
(The  patient  I  did  not  hear  from.)  Some  operators 
therefore  always  employ  a  dry-cell  equipment  for  the 
cystoscope.  Beer  maintains  that  copper  wire  is 
preferable  to  steel.  I  have  no  convictions  on  this 
subject. 

Sparking.  I  vary  the  intensity  of  the  current 
largely  with  refeience  to  the  patient's  sensitiveness. 
When  working  near  the  bladder  wall  the  smallest 
possible  spark  gap  must  be  employed.  When  well 
away  from  the  bladder,  the  insensitiveness  of  the 
tumor  permits  the  use  of  a  quarter-inch  spark  gap. 
When  using  this  it  is  wiser  to  shut  off  the  cystoscope 
light  while  the  tumor  is  being  burned.  Otherwise 
the  lamp  may  burn  out. 

The  accepted  duration  of  each  cauterization  is 
thirty  seconds.  As  many  cauterizations  are  attempted 
at  each  sitting  as  the  patience  of  the  operator  and 
victim  permit. 

Grave  hemorrhage  occasionally  follows  the  opera- 
tion. Since  this  seems  much  more  likely  to  result 
from  a  cauterization  of  the  tumor  pedicle  than  of  its 
circumference,  prudence  dictates  the  slower  circum- 
ferential attack.  But  this  rule  has  been  often  vio- 
lated with  impunity. 

Frequency  of  Treatment.  Since  the  burned  bits 
of  tumor  do  not  fall  off  for  fully  two  weeks,  this  is  the 
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usual  interval  allowed  between  treatments.  But  a 
tolerant  and  impatient  patient,  of  a  tumor  so  exten- 
sive that  it  cannot  all  be  treated  on  any  one  occasion, 
may  encourage  more  frequent  treatments. 

Antisepsis.  The  burned  tumor  is  practically  a 
foreign  body  and  offers  an  unusually  good  breeding 
ground  for  bacteria.  Consequently  antisepsis  should 
be  especially  careful.  I  am  at  present  employing 
1/2000  solutions  quinine  bisulphate  as  the  medium 
for  cystoscopy  (as  suggested  by  Dr.  E.  McDonald). 

Care  between  Treatments.  The  patient  must  at 
all  times  be  under  a  physician's  observation.  No 
amount  of  care  can  absolutely  eliminate  the  possi- 
bility of  cystitis,  pyelonephritis  or  grave  hemorrhage, 
any  of  which  call  for  prompt  treatment. 

Verification  of  Cure.  The  cure  must  be  verified 
by  cystoscopy  after  thiee  months  and  again  after  a 
year,  and  three  years. 

Complications. 

The  chief  complications  following  the  desiccation 
treatment  of  bladder  tumors  are: 

(1)  Electric  shock  (already  mentioned). 

(2)  Loss  of  time  in  diagnosing  a  tumor  that  requires 
suprapubic  section  (already  mentioned). 

(3)  Neglect.  The  patient  may  "elope,"  either 
because  he  thinks  himself  well  when  his  bleeding 
stops,  or  because  he  fears  another  cystoscopy.  Such 
patients  should  be  cut,  when  recaptured. 

(4)  Infection.  Cystitis  following  cystoscopy  must 
be  treated  by  frequent  irrigation  with  silver  nitrate. 
I  subjoin  the  only  two  cases  of  grave  infection  I  have 
seen: 

Case  I.  Mrs.  F.,  53  years  old,  came  to  me  on  Feb. 
8,  1913,  with  a  history  of  haematuria  a  year  before, 
frequent  urination  since  then,  and  a  recent  cysto- 
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scopic  diagnosis  of  papilloma.  This  I  confirmed: 
the  cystoscope  showed  a  large  papilloma  to  the  right 
of  the  trigone.  The  urine  was  purulent.  The  patient 
was  burned  seven  times  in  the  following  three  months. 
As  the  tumor  was  reduced  a  small  implantation  growth 
was  found  on  the  fundus.  She  then  remained  away 
for  six  months  and  returned,  having  gained  ten 
pounds,  but  with  her  tumor  about  as  large  as  when 
first  seen.  I  burned  it  once  and  she  returned  again  in 
February,  1914.  I  then  burned  three  times.  Incrusta- 
tions formed  upon  the  bases  of  the  tumors;  Dr. 
Ewing  reported  an  excised  specimen  simple  papilloma. 
She  then  departed  for  six  months  more  and  on  her 
return  (September,  1914),  I  burned  the  tumors  several 
times  and  administered  many  irrigations,  with  Bul- 
garian bacilli  in  vaiious  forms,  buttermilk,  and  lactic 
acid  bacilli.  In  spite  of  these  treatments  the  ulcer- 
ation gradually  spread  over  the  bladder,  and  on  Feb. 
6,  1915,  I  performed  suprapubic  cystostomy,  found 
four  incrusted  ulcers  running  from  the  right  side  of 
the  urethral  orifice  up  into  the  fundus  and  a  few  small 
scattered  incrustations  just  above  the  urethra.  No 
tumor  was  visible.  The  ulcers  were  well  curetted  and 
the  bases  burned  well  with  the  actual  cautery.  The 
bladder  was  sutured  without  drainage. 

A  small  fistula  opened  on  the  seventh  day  and  closed 
two  weeks  later.  During  her  convalescence  she  was 
treated  by  instillations  of  carbolic  acid  and  irri- 
gations with  silver  nitrate.  In  spite  of  these,  six 
weeks  after  operation  her  incrustations  were  as  bad 
as  ever.  Then  a  dozen  injections  of  a  culture  of 
bacillus  acidophilus  relieved  her  symptoms,  resulted 
in  discharge  of  the  phosphatic  incrustations  and 
banished  the  staphylococci  from  her  urine. 

Case  II.  Mrs.  J.,  50  years  old,  consulted  me  on 
Jan.  6,  1915,  for  a  violent  cystitis  of  three  months 
duration.    I  found  much  pus,  many  colon  bacilli,  0.2% 
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of  albumin  by  weight.  The  x-ray  was  negative; 
the  cystoscope  showed  extensive  papilloma.  As  a 
result  of  this  cystoscopy  (though  no  attempt  had  been 
made  to  catheterize  the  ureters)  she  developed  an 
acute  infection  of  the  right  kidney  which  subsided 
at  the  end  of  ten  days. 

I  set  a  date  for  suprapubic  section,  and  on  arriving 
at  the  hospital  at  9  a.m.  found  her  temperature  had 
risen  during  the  night  to  102".  Deeming  that  drain- 
age would  do  her  no  harm,  I  promptly  operated,  excis- 
ing one  small  papilloma  near  the  line  of  incision 
(this  was  reported  benign)  and  removed  a  great  num- 
ber of  others  by  the  thermocautery.  The  peritoneum 
was  intentionally  opened,  and  a  line  of  very  slightly 
enlarged  glands  were  found  following  the  course  of 
the  right  internal  iliac  artery;  these  were  not  excised. 
A  small  drainage  tube  was  left  in  the  bladder. 

After  operation  the  temperature  dropped  promptly 
to  normal.  The  fistula  healed  in  two  weeks.  Her 
bladder  irritation  thereafter  was  controlled  by  instil- 
lations of  two  per  cent  carbolic  acid. 

Two  months  after  operation  the  cystoscope  re- 
vealed a  single  tuft  of  papilloma  behind  the  right 
ureter.     This  was  readily  burned  off. 

I  know  of  two  deaths  from  infection  after  desic- 
cation treatment  employed  by  other  surgeons.  In 
each  case  the  death  was  attributed  to  "pericystitis," 
but  unfortunately  the  details  are  not  available. 

Hemorrhage.  The  sloughs  of  burned  tissue  may 
begin  to  come  away  within  two  or  three  days  of  the 
cauterization;  but  as  a  rule  they  separate  in  the  sec- 
ond or  third  week.  At  this  time  quite  a  sharp  hem- 
orrhage is  likely  to  occur.  The  patient  should  be 
informed  of  this,  that  he  may  not  be  unduly  alarmed ; 
and,  if  he  is  out  of  reach  of  the  operator,  his  physician 
should  be  warned  to  be  ready  to  aspirate  bladder 
clots. 
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Three  of  my  patients  have  had  retention  from  clots 
during  the  second  week  after  a  burn;  two  were  re- 
lieved through  a  soft  rubber  catheter;  the  third 
required  the  litholapaxy  tube,  followed  by  a  retained 
catheter  for  twenty-four  hours. 

Among  the  two  hundred  cases  collected  by  Beer 
there  were  three  instances  of  severe  bleeding.  That 
the  bleeding  may  come  on  more  immediately  is  exem- 
plified by  the  following  two  cases: 

Case  III.  (Communicated  by  Dr.  E.  L.  Young.) 
Male,  aged  40,  showed  a  large  papilloma  of  the  blad- 
der which  was  destroyed  in  twelve  burnings.  Three 
months  later  a  small  recurrence  was  very  thoroughly 
burned,  the  wire  being  applied  to  the  base  of  the 
tumor.  Two  days  later  hsematuria  began  and  con- 
tinued for  six  days,  at  the  end  of  which  time  the 
patient,  almost  exsanguinated,  had  to  take  to  his  bed. 
An  indwelling  catheter  was  applied,  and  at  the  end 
of  forty -eight  hours  the  bleeding  was  controlled. 

Case  IV.  (Communicated  by  Dr.  James  A.  Gard- 
ner.) Male  with  large  single  papilloma.  Burned 
fourteen  times  (D'Arsonval)  from  July  2  to  Dec.  3, 
1913.  At  the  latter  date  he  had  gained  ten  pounds 
and  the  tumor  was  reduced  to  a  relatively  small  size. 
After  this  cauterization  he  went  home,  and  immedi- 
ately began  to  bleed.  He  was  taken  to  a  hospital 
where  his  local  physician  operated,  found  "a.  ruptured 
bladder,"  and  the  patient  died  Dec.  7. 

Obviously  hemorrhage  is  one  of  those  important 
complications  that  cannot  be  fully  guarded  against, 
but  may  be  controlled  by  expert  treatment. 

Relapses. 

Among  Beer's  collected  cases  ten  recurrences  are 
noted  but  no  statement  is  made  as  to  the  time  of 
recurrence.  In  reference  to  this  the  cases  may  be 
clinically  divided  into  two  types:   One  in  which  the 
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tumors  are  few  in  number  and  show  no  tendency  to 
multiply;  the  other  in  which  multiple  tumors  at  the 
time  of  the  first  examination  suggest  a  tendency  to  sur- 
face inoculation,  which  suggestion  is  often  borne  out 
by  the  appearance  from  time  to  time  of  recurrences 
in  various  parts  of  the  bladder.  Such  recurrences 
cannot  be  guarded  againsi,  either  by  cystoscopic 
or  by  operative  treatment,  though  it  is  in  these 
very  cases  that  the  cystoscopic  treatment,  offering 
as  it  does  the  ideal  opportunity  for  repeated  attack 
upon  the  neoplasms  while  they  are  still  young,  is 
immeasurably  superior  to  open  operation. 

It  is  further  to  be  noted  that  careful  examination 
of  the  bladder  in  such  cases  usually  discloses  a  number 
of  small  tufts  that  may  be  burned  off  very  readily, 
thus  preventing  the  development  of  further  tumors. 

But  the  relapses  with  which  we  are  particularly 
concerned  are  tumors  occurring  at  the  point  from  which 
a  tumor  has  been  burned  away.  Such  relapses  not 
infrequently  appear  during  the  first  three  months 
after  the  apparent  destruction  of  the  lumor,  and 
must  therefore  be  guarded  against  by  a  confirmatory 
cystoscopy  at  this  interval. 

But  if  this  confirmatory  cystoscopy  shows  the  site 
of  the  tumor  to  be  normal,  the  prospects  of  further 
relapses  at  this  point  are  extremely  small.  I  have 
seen  none,  Beer  has  seen  none;  and  in  the  large 
number  of  cases  reported  to  Dr.  Gardner  as  the  result 
of  his  questionnaire,  only  one  such  relapse  in  situ  is 
recorded  (this,  by  Dr.  Gardner,  himself),  a  recur- 
rence after  an  interval  of  three  years. 

Among  my  27  cases  I  have  seen  only  one  recurrence 
elsewhere  in  the  bladder  after  a  long  interval  of  health. 

Case  V.  Male,  52  years  of  age,  showed  one  tumor 
near  the  right  ureter  orifice,  from  which  he  had  been 
bleeding  intermittently  for  two  months.     This  was 
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destroyed  by  two  burns.  The  cure  was  verified  a 
year  later,  but  twenty  months  after  that  (almost  three 
years  after  the  destruction  of  the  first  tumor)  a  new 
small  papilloma  was  seen  and  burned  off  at  a  different 
point  on  the  bladder  wall.  This  tumor  had  not  yet 
given  any  symptoms.  The  patient  has  not  been  seen 
since. 

But  even  to-day  we  are  in  no  position  to  estimate 
with  any  degree  of  accuracy  the  probability  of  recur- 
rence of  bladder  tumors. 

Only  one  gentleman  with  whom  I  have  communi- 
cated has  expressed  the  conviction  that  such  relapses 
are  very  common.  He  reports  twenty-five  cases  of 
which  three  are  supposed  cures,  though  but  one  has 
been  verified  after  one  year  of  cystoscopy.  The  re- 
maining twenty-two  have  all  recurred  "within  six 
months  to  three  years  after  the  last  treatment."  He 
states  that  "the  recurrences  have  almost  invariably 
been  on  sites  remote  from  the  primary  outgrowth," 
and  adds  his  conviction  that  after  any  operation 
"short  of  total  cystectomy,  a  recurrence  will  be 
observed  in  90%  of  all  cases  within  a  period  of  six 
years." 

Careful  confirmatory  cystoscopy  three  months 
after  apparent  cure  would,  I  believe,  modify  this 
gentleman's  views,  by  disclosing  the  wee  tufts  of 
villi  whose  later  growth  he  characterizes  as  relapse. 

Apart  from  Case  V,  I  have  had  four  others  with 
persistent  relapses.  One,  reported  as  carcinoma, 
died  suddenly  of  heart  failure  two  years  and  a  half 
after  beginning  treatment.  His  tumors  had  continued 
to  relapse.  A  second  case  relapsed  for  four  years. 
His  bladder  was  clean  when  last  seen.  The  third 
relapsed  eighteen  months  and  was  clean  when  last 
seen.  The  fourth  eloped  for  almost  a  year  after  his 
first  treatment.  Three  more  treatments  have  now 
almost  cured  him. 
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Persistence  of  Cure. 

In  contrast  to  these  four  relapsing  cases,  I  have 
cystoscopically  proven  ten  cases  well  after  more 
than  one  year,  while  one  other,  as  already  stated, 
had  a  relapse  elsewhere  in  the  bladder,  after  more 
than  three  years  of  seeming  health.  My  ten  cases 
were  verified,  six  of  them  between  one  and  two  years, 
three  after  two  years,  and  one  after  five  and  one-half 
years. 

My  own  cases  of  papilloma  number  twenty-seven. 
I  have  collected  reports  of  ninety-nine  other  cases 
from  nine  surgeons.  In  this  total  of  one  hundred 
and  twenty-six  cases  (which  includes  those  that  have 
eloped,  those  that  have  been  recently  treated,  and 
those  that  have  not  been  cured)  twenty-five  have 
been  cystoscopically  verified  free  from  disease  at  the 
end  of  one  year,  twenty-six  more  at  the  end  of  two 
years,  and  fourteen  more  from  three  to  five  years. 

Conclusions. 

(1)  Tumors  of  the  bladder  must  be  classified  as 
benign  or  malignant  in  accordance  with  their  clinical 
characteristics,  especially  their  reaction  to  the  desicca- 
tion treatment. 

(2)  The  clinical  characteristics  of  malignancy  are 
hardness  of  the  tumor,  intractable  cystitis  and  slough- 
ing or  ulceration  of  the  tumor. 

(3)  Multiplicity  and  size  of  tumor  militate  against 
the  success  of  any  form  of  treatment.  The  surgeon 
will  have  to  decide  from  his  own  experience  which 
cases  are  to  be  selected  for  desiccation,  and  which 
submitted  to  operation  and  desiccation  afterward. 

(4)  When  a  bladder  contains  more  than  two  or 
three  tumors  we  may  prophesy  a  continual  tendency 
to  relapse,  and  we  must  insist  upon  the  closest  vigi- 
lance after  apparent  cure. 
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(5)  For  two  weeks  after  each  treatment  the  patient 
should  be  within  call  of  a  physician  qualified  to  care 
for  either  infection  or  hemorrhage. 

(6)  Cures  should  be  verified,  as  follows:  Cyst- 
oscopy must  show  the  bladder  entirely  healed.  Three 
months  later  cystoscopy  must  be  repeated.  One 
year  after  this  it  must  be  repeated  again.  Further 
cystoscopic  verification  must  be  made  at  periods 
of  about  three  years.  For  how  long  the  tendency 
to  relapse  continues  we  do  not  know,  but  after  the 
first  year  it  is  probably  slight. 

(7)  Death  has  resulted  once  from  hemorrhage  and 
twice  from  "pericystitis." 
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TECHNIC      OF      OPERATIVE      TREATMENT 
OF    BLADDER   TUMORS. 


B.  A.  THOMAS, 

PHILADELPHIA. 


Tumors  of  the  urinary  bladder  are  either  primary 
or  secondary.  In  the  latter  class  are  noted  such 
growths  as  occur  by  surface  implantation  extension, 
descending  from  the  renal  pelvis,^  and  bladder  invasion 
by  contiguity  from  carcinomata  of  the  prostate, 
abdominal  and  pelvic  viscera.  Primary  vesical  neo- 
plasmata  are  either  benign  or  malignant.  The  benign 
types  include  papilloma,  angioma,  fibroma,  myoma, 
adenoma  and  cyst.  The  malignant  tumors  are  car- 
cinoma, sarcoma  and  myxoma. 

Reference  to  these  various  types  is  made  by  virtue 
of  the  necessity  of  a  knowledge  of  intravesical  gross 
pathology  respecting  their  differentiation  when  pos- 
sible, cystoscopically,  thereby  determining  the  proper 
form  of  treatment,  and  if  operative,  the  appropriate 
procedure.  The  more  experienced  the  cystoscopist 
and  the  greater  his  knowledge  of  living  pathology, 
the  more  often  will  his  opinion  be  correct.  In  view 
of  the  deservedly  popular  and  best  form  of  treatment 
of  benign  growths  or  papillomata  by  endovesical  high- 
frequency  electro-coagulation,  as  opposed  to  the  radi- 
cal partial   resection  of   the  bladder    for   malignant 


1  A  noteworthy  example  of  such  a  condition  is  that  described  by 
Zuckerkandl  in  a  classical  case  in  which  autopsy  revealed  the  ureter 
and  bladder  Uned  and  literally  filled  with  small  secondary  papil- 
lomata, obviously  implanted  from  the  large  mother  tumor  situated 
in  the  pelvis  of  the  kidney. 


142 


tumors  involving  the  bladder  wall,  and  particularly 
in  view  of  the  fact  that  papillomata  and  carcinomata 
comprise  at  least  90  per  cent  of  vesical  neoplasmata, 
the  information  yielded  and  deductions  permissible 
from  cystoscopic  examinations  in  these  cases  are  a 
matter  of  first  magnitude  and  in  the  vast  majority 
of  cases  the  most  important  factor  in  the  determina- 
tion of  the  proper  form  of  treatment.  In  22  con- 
secutive cases  that  I  have  observed,  45.4  per  cent 
were  inoperable,  from  the  standpoint  of  cure,  when 
first  seen;  that  is,  the  diseased  area  was  extensive, 
unmistakably  carcinomatous  and  in  an  advanced 
state.  In  22.7  per  cent  the  character  of  the  growth 
was  indeterminable  at  the  time  of  first  cystoscopy, 
but  in  only  9  per  cent  was  such  the  case  after  two 
or  three  probationary  high-frequency  endovesical 
applications.  This  experience  and  these  figures  are 
based  upon  the  operative  findings,  the  postoperative 
clinical  course  of  cases  and  in  most  instances  the 
histo-pathological  examination  of  removed  tiss«e. 

Be  it  understood,  in  consideration  of  the  above 
statements,  that  theoretically,  and  indeed  practically 
in  any  given  case,  no  cystoscopist,  no  matter  how 
experienced,  can  surely  state  that  a  particular  vesical 
growth  is  papilloma  or  carcinoma.  Even  though  his 
opinion  be  correct  in  ninety  per  cent  of  cases,  it  is 
merely  inferential.  The  microscope  alone  can  deter- 
mine the  diagnosis  absolutely.  I  have  repeatedly 
observed  papillomata  undergoing  carcinomatous  de- 
generation of  their  projecting  surfaces,  when  it  is 
merely  a  question  of  time  until  the  pedicle  likewise 
becomes  involved,  unless  appropriate  treatment  be 
instituted.  Such  a  carcinomatous  degeneration  is 
amenable  to  treatment  by  high-frequency  electro- 
coagulation and  may  be  cured  along  with  its  papil- 
lary pedicle.  On  the  other  hand,  so  soon  as  the 
pedicle  becomes  involved,  similarly  to  carcinoma  of 
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the  sessile  type,  there  is  but  one  force  of  treatment, 
if  the  patient  be  seen  in  the  operable  stage,  and  that 
is  by  resection  of  the  bladder,  trans-  or  extraperi- 
toneally.  In  doubtful  cases,  a  very  few  high-fre- 
quency applications  will  settle  the  point,  and  if  no 
definite  beneficial  effect  be  manifest,  should  decide 
the  question  at  once  in  favor  of  a  radical  operation. 
In  this  connection  I  desire  again  ^  to  protest  against 
the  routine  practice  of  removing,  per  urethram,  sec- 
tions of  tumors  for  microscopical  diagnosis  prior  to 
surgical  intervention.  The  predisposition  of  this 
procedure  to  invite  implantation  of  tumor  cells  and 
recurrence  far  outweighs  any  advantage  from  the 
diagnostic  viewpoint.  In  full  realization  of  the  poor 
results,  generally,  in  the  past  in  operations  for  blad- 
der tumors,  on  account  of  the  great  likelihood  of 
recurrence,  it  behooves  us  to  avoid  incisional  forms 
of  treatment  whenever  possible,  that  is,  when  the 
tumor  is  a  papilloma.  I  deplore  exceedingly  the 
term  "malignant  papilloma"  and  believe  that  such 
terminology  is  responsible  for  no  little  confusion  and 
misunderstanding  relative  to  the  proper  treatment 
of  many  vesical  tumors.  So  soon  as  a  papillary 
growth  evidences  marked  breaking  through  of  the 
epithelial  cells  and  infiltration  of  round  cells  at  the 
base,  it  is  assuredly  malignant,  but  no  longer  a  papil- 
loma, and  should  be  classed  as  a  carcinoma  and  sub- 
jected to  formidable  treatment.  I  have  never  seen 
a  case  of  true  papilloma,  whether  single  or  multiple, 
that  was  not  destroyed  effectively  by  high-frequency 
electro-coagulation,  and  I  have  never  seen  a  single 
case  of  carcinoma  involving  the  pedicle  or  bladder 
wall  that  was  cured  by  the  electric  spark.  A  papilloma 
is   always   a   precancerous   tumor   and    therefore,  in 

«  "The  Destruction  of  Tumors  of  the  Urinary  Bladder  by  a  High- 
Frequency  Current  Effect,  Known  as  Desiccation."  —  Surg.  Gyn. 
&  Obst.  1912.  pp.  315-320. 
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accordance  with  the  old  definition,  malignant.  On 
the  contrary,  histologically,  a  papilloma  is  no  more 
a  malignant  growth  than  a  common  seed  wart.  If 
we  were  more  precise  in  the  differentiation  of  these 
bladder  tumors,  I  believe  a  forward  step  might  be 
taken  in  the  selection  of  the  best  method  of  treatment 
for  each  individual  case. 

The  treatment  of  tumors  of  the  urinary  bladder  is 
dependent  upon  a  number  of  factors,  chief  of  which 
are:  (1)  the  organic  integrity  of  the  individual,  namely 
cardio-vascular  disease,  nephritic  changes,  etc.;  (2) 
the  extent  of  disease,  often  manifested  by  infiltration 
and  induration  about  the  base  of  the  bladder  on  rectal 
and  vaginal  examination,  or  by  evidence  of  vesical 
metastasis;  and  (3)  the  cystoscopic  revelations, 
defining  the  number,  size,  character  and  location  of 
tumors,  and  consequently  in  most  cases  the  nature 
of  the  surgical  procedure  to  be  adopted.  Due  consid- 
eration of  these  factors  will  readily  permit  of  a  decision 
between  high-frequency  electro-coagulation  and  radi- 
cal operation,  or  relegate  the  case  to  some  unfortunate 
palliative  procedure,  as  suprapubic  cystotomy,  ex- 
clusion of  the  bladder  either  by  bilateral  nephrotomy 
or  ureteral  transplantation,  or  radium  emanations. 

The  treatment  of  bladder  tumors  may  be  considered 
under  two  chief  forms:   non-incisional  and  incisional. 

Non-Incisional  Forms  of  Treatment.  Under  this 
heading  may  be  enumerated:  (1)  high-frequency 
electro-coagulation,  (2)  radium,  (3)  per-urethral 
excision,  snare  strangulation  and  cauterization,  and 
(4)  irrigations  with  coagul able  solutions.  Pre-eminent 
among  these  stands  the  first  particularly  in  the  treat- 
ment of  vesical  papillomata  or  benign  growths. 

Technic  of  High-Frequency  Electro-Coagulation.  The 
instrumentation  is  precisely  that  employed  for 
ureteral  catheterization.  It  is  advisable  to  use  a 
double  catheterizing  cystoscope  of  the  Brown-Buerger 
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type.  The  advantage  of  employing  two  (instead  of 
one)  specially  insulated  wire  cables,  constructed  so 
that  they  may  be  introduced  through  the  catheter 
channels  of  the  cystoscope,  is  that  it  makes  it  unneces- 
sary to  withdraw  so  frequently  the  electrodes,  in 
order  to  clip  off  their  tips,  which,  as  a  result  of  the 
current,  have  the  insulation  melted  from  them  and 
become  welded,  as  it  were,  to  the  tissue  in  the  areas  of 
the  tumor  treated.  So  firm  is  this  welding  at  times 
that  the  entire  growth  can  be  freely  moved  on  its  ped- 
icle by  the  cable,  which  requires  a  considerable  pull 
to  free  its  tip  from  the  tumor,  removing  at  the  same 
time  portions  of  tissue  which  may  be  utilized  for 
microscopical  study.  The  insulated  electrode  at- 
tached to  the  Oudin  resonator  and  terminal  of  a  high- 
frequency  apparatus'  is  passed  through  the  catheter- 
izing  cystoscope  and  its  tip  made  to  invaginate  the 
surface  of  the  growth,  preferably  the  pedicle,  if  visible 
(this  is  usually  not  the  case),  and  the  electrical  current 
allowed  to  pass,  "make  and  break,"  best  controlled 
by  a  foot  switch  (Fig.  1).  The  spark  gap  between  the 
poles  of  the  condenser  should  be  from  1  to  3  mm.  in 
length ;  the  longer  the  spark,  the  stronger  the  current. 
The  best  gauge  of  the  proper  strength  is  obtained  by 
observing  the  effect  on  the  tumor.  The  application 
should  not  be  painful,  or,  at  least,  not  unbearably  so. 
No  spark  should  be  visible.  The  immediate  effect 
is  the  production  of  small  bubbles  of  hydrogen  gas, 
seen  to  rise  through  the  liquid  content  of  the  bladder 
from  the  point  of  application  of  the  electrode.  This 
is  followed  by  a  blanching  of  the  tissue,  due  to  dehy- 
dration or  coagulation,  resulting  in  complete  devital- 


» Instead  of  the  Oudin  current,  as  originally  suggested  by  Beer 
for  this  purpose,  some  operators  prefer  the  D'Arsonval  current,  in 
the  use  of  which  one  electrode  is  placed  under  the  patient's  back, 
the  other,  as  in  the  method  here  described,  passing  through  the 
cystoscope  into  the  bladder. 
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ization  (Fig.  2).  The  dead  tissue  sloughs  away  in  a 
few  days.  Treatments  should  be  given  not  oftener 
than  twice  a  week,  usually  weekly,  and  frequently 
at  intervals  of  two  or  three  weeks,  depending  upon  the 
amount  of  cellular  reaction  produced.  Great  care 
must  be  exercised  not  to  desiccate  the  normal  bladder 
wall,  otherwise  perforation  might  be  readily  produced. 
A  general  anaesthetic  may  be  employed,  but  has  never 
been  necessary  in  our  experience. 

Technic  of  the  Application  of  Radium.  Thus  far 
the  sphere  of  the  utility  of  radium  in  the  treatment 
of  bladder  tumors  has  been  largely  and  should  be 
restricted  to  inoperable  malignant  growths,  and  as 
a  postoperative  prophylactic  against  recurrence. 
There  is  no  evidence  to  warrant  its  substitution  for 
other  established  and  well  recognized  methods  of 
treatment  for  operable  benign  or  malignant  neoplas- 
mata.  Paschkis  and  Tittinger  in  1910  treated 
successfully  a  case  of  sarcoma  of  the  prostate,  and  the 
former,  the  following  year,  reported  on  a  number  of 
cases  of  carcinoma  of  the  bladder  and  prostate,  also 
one  of  papilloma.  The  results  were  poor,  owing  prob- 
ably to  the  employment  of  insufficient  radium. 

Through  the  courtesy  of  Drs.  Chas.  H.  Frazier  and 
Henry  K.  Pancoast  of  the  University  Hospital,  I 
have  utilized  radium  in  two  cases,  to  supplement 
surgical  procedures.  In  each  case  approximately  110 
mgm.  of  radium  sulphate  or  50  mgm.  of  the  element 
radium  were  employed.  Preferably,  in  extensive 
inoperable  tumors,  it  is  best  applied  through  a  sup- 
rapubic vesical  opening,  imbedding  the  capsule  in  the 
pathological  tissue  at  various  sites  for  the  sake  of 
cross-fire.  The  capsule,  enclosed  or  not  in  a  rubber 
tube  or  catheter,  is  allowed  to  remain  in  one  position 
for  two  to  twenty-four  or  more  hours.  The  emana- 
tions may  also  be  applied  to  bladder  lesions  through 
the  urethra.     This  may  be  effected  with  a  cystoscope 
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carrying  the  element  as  was  done  by  Paschkis  (Fig. 
3),  or  especially  in  cases  of  involvement  of  the  neck 
by  the  careful  manipulation  of  a  carrier  (Fig.  4) 
after  previous  determination  by  cystoscopy  of  the 
exact  location  of  the  growth.  Possibly  in  the  future, 
with  the  employment  of  enormous  dosage,  taking 
care  to  cut  off  all  but  the  gamma  and  deep  penetrating 
rays,  the  duration  of  treatment  may  be  shortened 
and  its  effectiveness  greatly  increased.  It  will  be 
remembered,  however,  that  radium  cannot  supersede 
surgery. 

Per-  Urethral  Excision,  Snare  Strangulation  and 
Cauterization.  These  comprise  endovesical  opera- 
tive procedures  introduced  by  Nitze  and  practised 
by  a  few  expert  cystoscopists.  From  the  standpoint 
of  treatment  to-day,  they  are  obsolete  as  contrasted 
with  the  superior  advantages  of  high-frequency 
electro-coagulation.  Diagnostically  it  is  rarely  per- 
missible or  necessary  to  excise,  punch  out  or  snare 
off  a  portion  of  a  bladder  tumor.  Should  it  be  found 
advisable  to  resort  to  this  procedure  in  a  given  case, 
Buerger's  operating  cystoscope  employing  the  cutting 
or  punch  forceps  or  Young's  cystoscopic  rongeur  will 
serve  the  purpose  admirably.  Such  methods  invite 
implantation  metastasis  and  should  be  condemned 
as  routine  practices.  The  technic  is  precisely  that 
for  cystoscopy  and  needs  no  description  at  this  time. 

Irrigation  with  Coagulable  Solutions.  The  idea 
that  by  irrigation  of  the  bladder  certain  medicated 
solutions  are  supposed  to  exert  a  coagulating  in- 
fluence on  tumors,  hence  their  disappearance,  is 
exploded.  However,  following  the  removal  of  vesical 
neoplasmata,  it  is  still  permissible,  if  not  advis- 
able, to  practise  prophylactic  irrigations,  thereby 
preventing  recurrences  from  stray  tumor  cells.  The 
best  solution  for  the  purpose  is  resorcin  in  two  to  ten 
per  cent  strength,  begun  as  soon  as  expedient  after 
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operation  and  continued  at  semi-weekly  intervals  for 
two  or  three  months. 

Incisional  Forms  of  Treatment.  The  operative 
treatment  of  bladder  tumors,  referring  particularly 
to  carcinoma,  is  one  of  the  most  difficult  in  surgery. 
This  is  due,  firstly,  to  the  inaccessible  location  of  the 
majority  of  vesical  tumors,  and  secondly  to  the  dif- 
ficulties encountered  in  preserving  the  uretero- 
vesical relationship,  necessitating  in  many  cases 
abnormal  deviation  of  the  urine.  The  operative 
treatment  may  be  either  radical  or  palliative,  depen- 
dent upon  the  decision  as  to  whether  or  not  the  tumor 
is  completely  excisable  and  the  condition  of  the 
patient  warrants  a  formidable  operation.  The  forms 
of  radical  treatment  are  two:  (1)  partial  cystectomy, 
and  ( 2)  total  cystectomy.  The  choice  between  the 
two  obviously  depends  upon  the  extent  of  vesical 
involvement  by  the  tumor;  if  both  ureteral  orifices 
or  the  neck  of  the  bladder  be  involved,  the  only 
operation  ofi^ering  a  prospect  of  cure  is  the  complete 
removal  of  the  bladder.  Irrespective  of  the  high 
mortality  (10  to  20  per  cent  for  partial  and  45  to  60 
per  cent  for  total  cystectomy),  I  feel  that  the  doc- 
trine —  too  commonly  expressed  in  cases  of  car- 
cinoma regardless  of  conditions  —  of  performing 
cystotomy  for  drainage  and  letting  the  patient  die 
under  morphine  narcosis,  is  not  only  derogatory  to 
advancement  in  vesical  surgery,  but  positively  erro- 
neous in  many  instances.  Undoubtedly  in  the  past 
surgeons  have  refused  or  feared  to  attack  the  bladder 
boldly,  as  they  do  other  organs,  notably  the  stomach, 
and  have  been  content  simply  to  open  the  bladder 
and  curette  or  cauterize  the  tumor  mass.  Such 
practices  often  add  insult  to  injury,  invite  rapid 
growth  of  the  tumor  with  extensive  metastasis,  and 
leave  the  patient  worse  off  than  before  surgical  inter- 
vention.    If  a  definite,  though  formidable,  operative 
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procedure  be  planned  at  the  outset,  having  in  view 
resection  or  even  complete  removal  of  the  bladder, 
extra-  or  intraperitoneally,  necessitating  in  the  major- 
ity of  cases  reimplantation  of  one  or  both  ureters, 
I  believe  that  we  can  cure  a  certain  number  of  patients 
with  carcinoma  of  the  bladder,  who  otherwise  are 
pronounced  incurable  and  soon  become  human  dere- 
licts. 

Partial  Cystectomy.  This  operation  may  be  done 
by  either  of  two  routes,  (1)  intra-  or  transperitoneally, 
and  (2)  extraperitoneally.  Choice  as  to  the  particu- 
lar route  in  a  given  case  is  often  dependent  upon  the 
revelations  of  cystoscopy,  that  is  the  exact  location, 
size  and  character  of  the  growth.  Certainly,  if  the 
tumor  (carcinoma)  be  situated  in  that  part  of  the 
bladder  covered  by  peritoneum,  it  is  always  advisable, 
if  not  obligatory,  to  open  the  peritoneal  cavity.  The 
operator  may  then  determine  whether  or  not  the 
peritoneum,  lymphatics,  liver  or  other  abdominal 
viscera  have  been  involved  by  the  growth.  If  the 
first  be  true  a  wide  block  resection  of  the  entire  bladder 
wall  and  overlying  peritoneum  will  be  necessary; 
if.  metastasis  has  occurred  a  formidable  vesical  opera- 
tion will  prove  useless  and  should  not  be  done.  With 
such  pathological  conditions  present,  it  is  obvious 
that  an  extraperitoneal  operation,  other  than  as  a 
palliative  cystotomy  for  drainage,  would  be  not  only 
erroneous  but  leave  the  patient  worse  than  if  no 
surgical  intervention  at  all  had  been  attempted.  Thus 
all  things  being  equal,  in  view  of  the  proven  facts, 
(1)  that  normal  urine  is  but  slightly  irritating  to 
the  peritoneum  and  unlikely  to  lead  to  infection, 
as  demonstrated  by  the  reported  recoveries  after 
intraperitoneal  rupture  of  the  bladder,  (2)  that 
transperitoneal  cystotomy  can  be  successfully  accom- 
plished even  in  the  presence  of  severe  cystitis,  and  (3) 
that    the    mortality     following    the     intraperitoneal 
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route  is  less  than  half  that  following  extraperitoneal 
resection,  the  writer  strongly  favors  surgical  attacks 
on  the  bladder,  differing  in  no  wise  from  those  com- 
monly practised  on  the  stomach.  Such  is  the  trans- 
peritoneal resection  of  the  bladder  as  suggested  by 
Rydygier,  performed  by  Harrington,  and  popularized 
by  Mayo. 

The  technic  of  transperitoneal  partial  cystec- 
tomy is  as  follows:  The  bladder  is  thoroughly 
lavaged  with  some  solution,  as  boric  acid  or  silver 
nitrate.  This  can  be  done  through  the  sheath  of  a 
cystoscope,  supplemented  when  possible  by  bilateral 
ureteral  catheterization.  The  catheters  may  be 
serviceable  in  locating  the  ureters  as  they  course 
through  the  pelvis  to  the  bladder,  but  chiefly  to 
prevent  peritoneal  contamination,  while  the  bladder 
is  being  resected,  by  permitting  no  leakage  of  urine 
into  the  bladder.  If  the  bladder  has  been  distended 
with  fluid,  it  must  be  emptied  before  it  is  incised. 

A  vertical  median  incision  extending  from  the 
symphysis  almost  or  quite  to  the  umbilicus  is  made 
down  to  and  through  the  sheath  of  the  recti  muscles. 
These  are  separated  by  the  scalpel  handle  as  shown 
in  Fig.  5,  and  may  be  undercut  on  one  or  both  sides 
to  give  ample  exposure.  In  very  stout  individuals 
the  semilunar  transverse  incision  with  convexity 
downward,  Fig.  6,  may  be  employed  to  advantage. 
The  peritoneum  is  then  incised,  the  intestines  packed 
off  and  along  with  the  peritoneum  and  edges  of  the 
wound  protected  by  gauze  pads.  The  bladder  is 
lifted  with  Schoenberg's  or  Allis  forceps,  inspected  for 
peritoneal  invasion  by  the  growth,  opened  as  shown 
in  Fig.  7,  and  sponged  out  as  thoroughly  as  possible. 
With  the  patient  in  the  Trendelenburg  position,  and 
the  bladder  pulled  well  forward,  a  second  cut  with 
scissors  through  all  coats  is  made  in  the  direction 
of  the  tumor  (dotted  line,  Fig.  7).     This  cut  is  carried 
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to  within  two  centimeters  of  the  tumor.  Then  with 
angulated  scissors  the  growth  is  circumcised  through 
all  coats  at  a  distance  of  two  to  three  centimeters 
from  its  periphery  (Fig.  8).  Following  the  resection 
of  the  tumor-bearing  area,  the  cut  edges  of  the  bladder 
wall  should  be  cauterized  or  receive  applications  of 
a  strong  solution  of  resorcin,  25  to  50  per  cent.  Fre- 
quently it  will  be  necessary  to  resect  a  fourth  or  a 
third  of  the  bladder.  It  will  be  recalled  that  a  half 
or  even  two-thirds  of  the  bladder  has  been  success- 
fully excised,  and  although  at  first  much  restricted 
in  size,  it  is  surprising  to  observe  how  soon  the  viscus 
will  enlarge  to  satisfactory  proportions.  Should  the 
ureteral  orifice  be  involved  by  the  growth,  the  ter- 
minal end  of  the  ureter  is  exposed  by  making  traction 
on  the  circumcised  tumor-bearing  area,  ligated,  de- 
livered through  a  small  peritoneal  incision  close  to 
the  bladder  and  reimplanted  through  a  stab  wound 
in  healthy  vesical  tissue.  This  is  accomplished  by 
longitudinal  bisection  of  the  ureter  for  a  distance 
of  one  and  a  half  centimeters,  or  by  oblique  section 
of  its  end,  suturing  the  edges  to  the  vesical  mucosa 
(Fig.  9).  The  exposed  extravesical  part  of  the  ureter 
is  covered  by  a  fold  of  peritoneum. 

It  is  advisable,  unless  obliged  to  do  so  in  order 
to  remove  all  diseased  tissue,  that  the  resection  should 
not  approach  nearer  than  one  centimeter  to  the 
vesical  orifice.  In  extensive  resections  of  the  floor 
of  the  bladder,  there  may  result  a  small  space  which 
is  difficult  or  impractical  of  closure.  This  need 
occasion  no  great  concern,  as  it  will  probably  heal 
satisfactorily  by  granulation.  As  a  rule,  however, 
the  vesical  incisions,  both  oblique  and  longitudinal, 
are  easily  and  securely  closed  by  the  running  mattress 
or  Connell  suture.  The  usual  practice  has  been  to 
include  all  coats  in  the  employment  of  this  suture. 
The  writer  has  modified   the   introduction  of   this 
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suture  by  exclusion  of  the  mucosa  in  a  few  cases  with 
entire  satisfaction  (Fig.  10) .  A  supplementary  running 
suture  of  linen,  including  the  peritoneum,  parallel 
to  the  deep  suture,  is  introduced  and  reinforces  the 
latter. 

Unless  the  bladder  presents  evidence  of  marked 
infection,  or  the  ureter  has  been  transplanted,  it  is 
unnecessary  to  drain  either  the  peritoneal  cavity 
or  the  bladder.  If  a  small  area  in  the  base  of  the 
bladder  has  been  allowed  to  remain  unsutured,  or 
the  bladder  is  in  a  condition  of  extensive  cystitis, 
a  counter-incision  should  be  made  and  the  bladder 
drained  extraperitoneally  through  the  space  of  Ret- 
zius.  Usually  patients  are  able  to  void  small 
quantities  of  urine  frequently  and  will  be  more 
comfortable  without  than  with  a  catheter.  If  vesical 
irritability  or  tenesmus  persists,  irrigations  with  small 
quantities  of  warm  boric  acid  solution  will  prove 
serviceable. 

So  soon  as  expedient,  vesical  lavage  with  a  2  to  10 
per  cent  solution  of  resorcin,  as  described  above, 
should  be  practised  on  the  assumption  that  it  possesses 
prophylactic  value  against  recurrences. 

The  technic  of  extraperitoneal  partial  cystec- 
tomy varies  with  the  location  of  the  tumor.  For 
tumors  situated  on  the  anterior  wall  of  the  bladder, 
the  procedure  recommended  by  Hagner  (Surgery, 
Gynecology  and  Obstetrics,  September,  1911),  con- 
sisting essentially  in  outlining  the  boundaries  of  the 
growth  by  the  introduction,  suprapubically,  of  sutures 
defined  by  cystoscopy,  followed  by  wide  excision  of 
the  tumor,  possesses  merit.  Unfortunately,  however, 
few  tumors  frequent  this  portion  of  the  bladder. 

Growths  situated  on  the  sides  of  the  bladder  wall 
particularly,  but  also  those  occupying  the  fundus 
and  posterior  wall,  are  often  most  satisfactorily 
operated  by  the  technic  so  lucidly  and  graphically 
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described  by  Squier  {Surgery,  Gynecology  and  Obstet- 
rics, July,  1914).  The  operation  is  not  strictly  an 
extraperitoneal  one,  and  should  be  regarded  as  a 
combination  of  the  extra-  and  intraperitoneal  routes. 
The  steps  in  the  procedure  are:  (a)  an  incision  down 
to  and  through  the  sheath  of  the  recti  muscles,  extend- 
ing from  a  point  a  little  above  and  to  the  left  of  the 
umbilicus  to  the  symphysis  pubis;  the  peritoneum 
is  opened,  the  patient  placed  in  the  Trendelenburg 
position  and  the  intestines  displaced  and  protected 
by  gauze  in  the  upper  abdomen;  (b)  the  peritoneum 
and  urachus  are  grasped  and  the  obliterated  hypo- 
gastric arteries  exposed;  (c)  the  vasa  deferentia 
are  located  coursing  along  the  wall  of  the  pelvis 
inside  the  hypogastrics;  (d)  the  ureters  are  exposed 
above  the  pelvic  fascia  as  they  are  about  to  enter  the 
bladder,  by  following  down  the  vasa  deferentia;  (e) 
the  peritoneum  is  stripped  from  the  bladder  pos- 
teriorly and  laterally  and  the  flap  turned  up  com- 
pletely protecting  the  peritoneal  cavity;  (/)  the 
bladder  is  forcibly  pulled  forward  and  incised  verti- 
cally in  the  mid-line  on  its  posterior  surface;  (g) 
counter-incisions  are  then  made,  differing  in  no  essen- 
tial from  the  procedure  described  under  transperi- 
toneal resection;  (h)  the  peritoneum  is  closed  and  the 
bladder  sutured  as  previously  detailed;  (i)  the  blad- 
der is  drained  by  catheter  inserted  through  and 
sutured  to  a  stab  wound  anteriorly ;  (J)  the  abdominal 
wound  is  closed  about  a  wick  drain  introduced  to  the 
site  of  ureteral  anastamosis. 

Total  Cystectomy.  This  is  a  desperate  surgical 
procedure,  rendered  doubly  grave  by  the  fact  that 
operators  as  a  rule,  in  the  past,  have  attempted  to 
perform  at  one  time  a  two-stage  operation.  Although 
a  high  operative  mortality  is  ever  to  be  expected, 
undoubtedly  the  present  figures  will  be  much  reduced 
so   soon   as   surgeons   appreciate   the   fact   that   the 
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primary  operation  must  be  restricted  solely  to  a 
satisfactory  deviation  of  the  urine,  leaving  the  removal 
of  the  bladder  for  a  subsequent  operation.  As  has 
been  inferred  the  disposal  of  the  urine  becomes  the 
chief  concern  in  total  cystectomy.  Two  methods 
are  feasible:  firstly,  transplantation  of  the  ureters, 
and  secondly,  bilateral  nephrotomy.  The  ureters 
have  been  transplanted  variously  to  the  rectum, 
colon,  appendix,  urethra,  vagina,  loins,  and  supra- 
pubically  and  consequently  to  no  site,  with  uniform 
satisfaction.  Madyl's  operation  with  transplantation 
of  the  trigonum  is  invariably  impractical  in  tumors 
of  the  bladder.  Few  patients  have  survived  ascend- 
ing infection  of  the  kidneys  sufficiently  long  after 
implantation  of  the  ureters  into  the  intestinal  tract 
to  warrant  the  procedure.  Implantation  into  the 
urethra  has  not  proved  successful.  A  few  successes 
have  been  reported  from  ureterostomies  suprapubi- 
cally,  and  many  have  been  transplanted  to  the  loins, 
but  as  a  rule  the  ureteral  openings  become  strictured 
and  renal  infection  supervenes.  Undoubtedly  vaginal 
implantation  is  the  logical  and  best  procedure  in  the 
female,  but  a  small  minority  of  vesical  tumors  occur 
in  women. 

Realizing  the  poor  results  that  obtained  following 
ureterostomy  and  particularly  the  association  of 
ureterostomy  with  total  cystectomy  at  a  single 
operation,  Watson,  in  1905,  recommended  preliminary 
bilateral  nephrostomies,  supplemented  by  total  cyst- 
ectomy at  a  later  operation.  In  a  personal  com- 
munication, recently  received,  Watson  reiterates  his 
proposition  of  1905.  He  states  that  "the  chief  causes 
for  the  mortality  attendant  hitherto  upon  the  opera- 
tion of  total  cystectomy  in  cases  of  vesical  tumor 
were  two,  shock  and  renal  infection."  Shock  was 
largely  due  to  two  things,  firstly,  that  the  operations 
had  been  done  under  manifestly  improper  conditions, 
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namely  when  the  patients  were  already  greatly 
exhausted  by  long  continuance  of  malignant  disease 
and  in  most  of  them  when  metastases  were  present, 
and  secondly,  because  the  operation  of  removing 
the  bladder  had  been  greatly  prolonged  by  the  fact 
that  the  ureters  were  implanted  at  the  same  time 
that  the  operation  for  removing  the  bladder  was  done. 

The  second  fatal  element  in  these  cases  thus  oper- 
ated was  due  to  the  fact  that  renal  infection  super- 
vened because  the  ureters  were  implanted  in  the 
intestine  or  the  vagina  and  —  though  in  less  degree 
injurious  —  to  the  body  surface. 

In  view  of  these  things,  I  proposed  to  lessen  the 
operative  mortality  by  first  applying  the  operation 
of  total  cystectomy  only  to  such  patients  as  retained 
at  least  a  fairly  good  power  of  resistance  and  who 
were  not  greatly  reduced  by  the  cachexia  of  malig- 
nant disease,  and  did  not  in  all  probability  have  any 
metastases,  and  second  by  doing  away,  by  means  of 
a  preliminary  operation,  with  the  time-consuming 
procedure  of  diverting  the  urine  into  a  new  channel. 
Next  that  in  view  of  the  great  fatality  from  renal 
infection  due  to  ureteral  implantation  I  proposed  that 
it  be  abandoned  and  that  there  be  substituted  in  its 
place,  as  a  preliminary  step  to  removing  the  bladder, 
bilateral  nephrostomy,  and  that  at  whatever  time 
after  the  patient  should  have  recovered  from  that 
operation  the  total  cystectomy  be  done.  I  suggested 
likewise  that  the  bilateral  nephrostomy  and  tying 
off  of  the  ureters  near  the  renal  pelvis  could  be  done 
as  a  palliative  operation  in  cases  of  hopeless  vesical 
tumor  and  very  painful  vesical  tenesmus  in  vesical 
tuberculosis. 

Impressed  with  this  doctrine  and  realizing  the 
lesser  liability  of  kidney  infection  in  nephrostomy 
as  compared  with  ureterostomy,  hence  the  oppor- 
tunity to  effect  a  permanent  cure,  and  at  the  same 
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time  mindful  of  the  necessity  of  a  comfortable  and 
efficient  renal  drainage  apparatus,  about  one  and  a 
half  years  ago  I  determined  to  execute  Watson's 
suggestion  in  exact  detail  in  a  patient,  No.  15  in  table 
"Summary  of  Results,"  presenting  multiple  recurrent 
inflamed  polypi  occupying  the  vesical  base  and  neck 
and  the  prostatic  urethra.  The  left  kidney  was  first 
nephrostomized  to  a  lumbar  incision,  after  ligation 
of  the  ureter  with  chronic  catgut  close  to  the  renal 
pelvis  (this  ligature  subsequently  was  prematurely 
absorbed,  necessitating  religation  with  silk).  Five 
and  a  half  weeks  later  the  right  kidney  was  nephro- 
stomized, the  ureter  ligated  with  silk.  The  patient 
convalesced  satisfactorily  and  was  equipped  with 
the  drainage  apparatus  shown  in  Fig.  11,  which  ful- 
filled the  requirements  of  dryness,  comfort  and  light- 
ness extremely  satisfactorily.  Eight  and  a  half 
months  later  total  cystectomy,  employing  the  com- 
bined trans-  and  extraperitoneal  methods,  was  per- 
formed. The  patient  made  a  remarkable  recovery, 
left  the  hospital  with  his  drainage  apparatus  intact 
and  engaged  in  light  work.  Four  and  a  half  months 
later,  owing  to  deep  urethral  irritation,  he  was  read- 
mitted and  subjected  to  a  radical  prostato-urethrec- 
tomy.  From  this  operation  he  also  made  a  notable 
recovery,  and  throughout  this  time  up  to  the  present 
his  renal  drainage  and  function  have  been  almost 
perfect.  In  view  of  the  success  which  has  attended 
the  operative  procedures  in  this  case,  I  feel  that  it 
should  be  recorded,  since  Watson  writes  me  respecting 
his  proposition  for  cystectomy,  saying,  "I  know  of 
no  case  in  which  it  has  been  literally  followed  out 
except  your  own." 

Provided  the  patient  has  not  passed  into  an  inoper- 
able condition  owing  to  extension  of  his  growth  or 
organic  state,  the  operation  of  total  cystectomy  is 
indicated   in  the   following  vesical  conditions:      (1) 
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single  or  multiple  growths  covering  a  wide  extent 
of  the  bladder  wall  (not  papillomata) ,  (2)  growths 
involving  both  ureteral  orifices,  the  entire  trigonum, 
the  vesical  orifice  or  the  prostatic  urethra,  and  (3) 
intractable  cystitis. 

Total  cystectomy  may  be  performed  either  extra- 
or  intraperitoneally  or  both.  It  may  be  limited  to 
a  simple  suprapubic  excision  of  the  viscus  or  com- 
bined with  a  perineal  operation,  comprising  then  a 
perineo-suprapubic  cystectomy  or  a  cysto-prostato- 
urethrectomy. 

The  technic  of  total  cystectomy,  so  far  as  the 
preliminary  care  of  the  bladder  is  concerned,  differs 
in  no  respect  from  partial  cystectomy.  If  the  growth 
has  involved  the  peritoneum,  an  intra-  or  transperi- 
toneal operation  must  be  done,  the  steps  of  which 
have  been  previously  detailed.  Otherwise  the  peri- 
toneum is  reflected  from  the  fundus  and  posterior 
aspect  of  the  bladder,  keeping  close  to  the  muscula- 
ture of  the  viscus,  or  as  the  base  of  the  organ  is  ap- 
proached, the  line  of  cleavage  may  lead  the  dissection 
between  the  deep  layers  of  the  divergent  pelvic 
fasciae  and  away  from  the  vesical  neck.  The  vasa 
deferentia  are  isolated  and  severed  between  double 
ligatures,  the  seminal  vesicles  exposed  and  the  ureters 
cut  between  ligatures  (Fig.  12).  Exerting  con- 
siderable traction  anteriority  and  downward,  the 
bladder  is  pulled  over  the  sympnysis,  and  its  neck 
out  across  with  long  curved  scissors  or  the  electro- 
cautery. Hemorrhage  may  be  controlled  only  by 
packing. 

In  those  cases  requiring  removal  of  the  prostate, 
prostalic  urethra  and  internal  vesical  spincter,  as  in 
case  No.  15,  herein  reported,  it  is  advisable,  as  a  pre- 
liminary step,  to  free  the  prostate  and  vesical  neck 
and  sever  the  membranous  urethra  through  a  perineal 
incision,  similarly  to  the  operation  of  radical  prostat- 
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ectomy  for  carcinoma.  This  procedure  greatly 
facilitates  the  suprapubic  removal  of  the  bladder 
whether  by  the  extra-  or  combined  intraperitoneal 
route.  The  exigencies  of  the  particular  case  may 
demand  that  the  primary  cystectomy  be  supple- 
mented at  a  later  time  by  perineal  prostato-urethr- 
ectomy. 

Total  cystectomy  in  the  female  may  be  done  by 
Pawlich's  method.  The  ureters  are  exposed  per 
vaginam,  ligated  close  to  the  bladder  wall,  severed 
and  implanted  into  the  vaginal  wall.  A  few  weeks 
later  the  bladder  is  separated  from  the  peritoneum 
through  a  suprapubic  incision,  a  second  incision  is 
made  through  the  vaginal  wall  above  the  urethra 
and  the  bladder  delivered  into  the  vagina  and  removed 
by  severance  of  the  urethra.  The  latter  is  anasta- 
mosed  to  the  vaginal  wall  and  at  a  subsequent  opera- 
tion the  vaginal  orifice  is  closed,  forming  thereby 
a  suitable  urinary  reservoir  or  artificial  bladder, 
conveniently  drained  by  the  deflected  urethra. 

The  palliative  operative  treatment  of  bladder 
tumors  comprises  the  well-known  operations:  (1) 
suprapubic  extraperitoneal  cystotomy  with  excision, 
cauterization  or  high-frequency  sparking  or  radium 
applications  to  the  tumor  mass,  (2)  simple  supra- 
pubic cystostomy,  and  (3)  exclusion  of  the  bladder. 

Suprapubic  Cystotomy.  The  bladder  is  filled  with 
boric  acid  solution.  The  patient  placed  in  the  Tren- 
delenburg position.  A  vertical  incision,  three  inches 
in  length,  is  made  extending  upward  from  the  sym- 
physis pubis  down  to  and  through  the  sheath  of  the 
recti  muscles.  These  are  separated  by  blunt  dis- 
section and  the  bladder  wall  is  exposed.  Near  the 
upper  angle  of  the  wound  the  peritoneal  reflection 
must  be  recognized  in  the  fat  and  carefully  retracted 
up  out  of  the  way.  The  bladder  wall  is  securely 
caught  on  either  side  of  the  median  line  by  sharp 
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hooks  and  the  viscus  is  opened  (Fig.  13).  Retractors 
are  now  introduced  into  the  cavity  of  the  bladder 
in  an  effort  to  obtain  a  satisfactory  exposure.  The 
main  distress  of  the  surgeon  has  arisen  in  the  past 
from  improper  or  poor  retraction  and  exposure  in 
this  operation.  In  Fig.  14  is  illustrated  a  retractor 
which  has  proven  most  useful  in  the  author's  exper- 
ience. With  two  such  instruments  the  exposure 
of  the  base  of  the  bladder,  including  the  ureteral 
orifices,  is  almost  perfect. 

Inasmuch  as  this  operation  is  undertaken  with  little 
or  no  idea  of  cure,  but  simply  to  prolong  life  by  retard- 
ing the  growth  of  the  carcinoma  by  removing  as  much 
as  may  be  possible  through  excision  with  or  without 
cauterization,  high-frequency  electro-coagulation  or 
radium  applications,  incidentally  to  remove  blood 
clots  and  afford  better  drainage,  the  operative  pro- 
cedure is  expedited  to  the  fullest  degree.  The  electro- 
cautery, equipped  with  heavy  platinum  cautery 
knives  mounted  in  mineral  handles  (Fig.  15),  capable 
of  being  boiled,  is  undoubtedly  the  most  serviceable 
instrument  for  this  purpose.  The  bladder  is  closed 
water-tight  about  a  drainage  tube  by  a  continuous 
suture  of  catgut,  avoiding  the  mucosa.  A  secondary 
or  re-enforcing  running  running  suture  of  the  Lembert 
type  completes  the  closure  of  the  bladder  (Fig.  16). 
The  specially  constructed  two-way  drainage  tube 
shown  in  the  last  figure  has  proved  very  satisfactory, 
particularly  when  continuous  irrigation  is  used.  A 
clamp  placed  on  the  small  inlet  attachment  of  the 
drain  permits  of  its  use  in  connection  with  hydrostatic 
suction  apparatus    (Fig.    17).*     The    drainage    tube 

*  The  most  ingenious  and  efiFective  suction-drainage  apparatus 
is  that  devised  by  Pool,  comprising  a  double  metallic  tube,  the  outer 
one  of  which  is  fenestrated,  the  inner  one  provided  with  a  trap  to 
prevent  vacuum  creation  and  backflow;  this  drain  is  connected  with 
and  operated  by  an  ordinary  suction  pump  attached  to  a  convenient 
faucet. 
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should  not  project  too  far  into  the  bladder  and  should 
be  placed  well  up  toward  the  fundus. 

Suprapubic  Cystostomy.  Not  infrequently  in  these 
incurable  cases,  any  operation  other  than  simple 
suprapubic  cystostomy  is  inadvisable.  The  opera- 
tion becomes  necessary  for  the  removal  of  clots,  to 
stop  hemorrhage,  to  relieve  pain  and  to  permit 
of  urinary  drainage.  The  technic  of  the  procedure 
differs  little  from  that  of  cystotomy.  The  incision 
through  the  bladder  should  be  made  well  up  toward 
the  fundus  and  the  vesical  wall  should  be  sutured  to 
the  skin  (Fig.  18).  Obviously  this  means  a  permanent 
suprapubic  fistula,  necessitating  some  such  apparatus 
as  shown  in  Fig.  19,  after  the  patient  is  permitted  to 
be  out  of  bed.  While  the  patient  is  bedridden,  the 
Pool  aspirator  will  prove  most  serviceable. 

Exclusion  of  the  Bladder.  Reference  has  already 
been  made  to  this  procedure  in  the  discussion  of  the 
operation  of  "Total  Cystectomy."  The  determina- 
tion as  to  the  best  disposal  of  the  ureters  or  derivation 
of  the  urine  in  cases  of  incurable  malignant  tumors 
of  the  bladder  is  one  of  the  foremost  problems  of 
urological  surgery  to-day.  Until  recently  the  con- 
sensus of  surgical  thought  has  favored  the  belief  that 
the  danger  of  immediate  mortality  and  ascending 
renal  infection  from  the  transplanted  ureters  is 
greater  than  any  amelioration  of  symptoms  through 
operative  procedures,  in  view  of  the  rapidly  progres- 
sive fatal  nature  of  the  disease.  Undoubtedly,  the 
given  case  must  be  decided  on  its  own  merits,  and  a 
decision  reached  between  lumbar,  rectal  or  vaginal 
ureteral  implantation,  bilateral  nephrostomy  and 
simple  suprapubic  cystostomy.  It  is  probable,  in 
view  of  lesser  likelihood  of  renal  infection  and  im- 
provements in  the  construction  of  kidney  drainage 
apparatus,  that  the  future  will  see  more  nephro- 
stomies performed  in  accordance  with  the  suggestions 
of  Watson. 


Fig.  1. 
Arrangement  for  high-frequency  destruction  of  bladder 
tumors.     C,  street  current;    M,  high-frequency  machine; 
B,  battery  for  illumination  of  cystoscope;   S,  foot  switch  to 
facilitate  the  "make  and  break"  of  the  Oudin  current. 
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Fig.  2. 
Showing  the  manner  of  application  of  high-frequency 
electrode  to  bladder  papilloma.  This  represents  the 
appearance  of  a  tumor  one  week  after  first  treatment  by 
the  Oudin  current;  the  white  area  is  the  coagulated,  desic- 
cated or  dead  tissue,  the  result  of  the  first  treatment;  the 
electrode  is  seen  imbedded  in  the  remaining  living  tissue, 
preparatory  to  the  second  treatment. 
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Fig.  3. 
Cystoscope  constructed  with  capsule  in  beak  for  carrying 
radium  for  topical  intravesical  applications  (after  Paschkis). 
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Fig.  4. 
Author's  instrument  used  for  endovesical  applications  of 
radium.  The  graduated  shaft  is  a  woven-shotted  bougie 
and  therefore  flexible.  Its  tip  is  fitted  with  a  silver  capsule, 
S,  one  millimeter  in  thickness.  Surrounding  this  is  a  lead 
cover,  L,  one  and  a  half  millimeters  thick,  provided  with  an 
oval  fenestrum  permitting  the  emanation  of  the  effective 
radium  rays.  After  cystoscopy,  by  careful  manipulation, 
it  is  f)ossible  to  bring  the  diseased  area  in  close  apposition 
with  the  fenestrum  and  conduct  cross-fire  emanations. 


Fig.  5. 
Vertical  median  incision  from  symphysis  to  umbilicus, 
showing  separation  of  recti  muscles  by  blunt  dissection. 
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Fig.  6. 
Semilunar    transverse    incision,    showing    severance    of 
recti  muscles. 


Fig.  7. 
Bladder  pulled  forward  and  incised  vertically  through 
its  peritoneal  covering.     The  dotted  lines  show  the  relation- 
ship of  subsequent  cuts  to  the  tumor. 


Fig.  8. 
Exposure  of  the  tumor  from  the  inside,  demonstrating  the 
manner  of  circumcision  of  the  growth. 


Fig.  9. 
Showing  appearance  of  the  bladder  after  excision  of 
tumor-bearing  area  involving  the  distal  end  of  the  ureter. 
The  latter  has  been  reimplanted  through  a  stab  in  the  blad- 
der-wall. 


Fig.  10. 
Illustrating  manner  of  suture  for  closure  of  the  bladder. 
Observe  that  the  Connell  suture  is  modified  to  exclude  the 
mucosa,  instead  of  passing  through  all  the  coats  of  the  blad- 
der. A  running  mattress  suture  of  linen  through  the  peri- 
toneum usually  supplements  and  reinforces  the  primary 
deep  suture. 


Fig.  11a. 
Illustrating  apparatus  for  renal  drainage.  The  nephros- 
tomy wounds  are  permitted  to  granulate  around  sterling 
silver  tubes  constructed  as  shown  in  sketch.  If  phosphatic 
deposits  form  in  the  tubes,  necessitating  their  removal,  the 
bulbous  extremities  must  be  cut  off  and  the  tubes  held  in 
position  by  adhesive  plaster.  Light  rubber  tubing  conducts 
the  urine  around  the  flanks  to  a  reservoir  suspended  in  the 
hypogastric  region. 


Fig.  lib. 

Same  as  11a,  front  view. 


Fig.  12. 

Simple  extraperitoneal  total  cystectomy.     The  bladder 

is  forcibly  pulled  anteriorly  and  downward  over  the  pubes. 

The  vasa  deferentia  and  ureters  are  shown  ligated  and  the 

scissors  are  freeing  the  vesical  neck  preparatory  to  severance. 


Fig.  13. 
Illustrating    method    of    opening    the    bladder    through 
suprapubic  extraperitoneal  incision. 


Fig.  14. 
Author's  bladder  retractor.  The  instrument  is  capable 
of  introduction  through  a  small  vesical  incision,  after  which 
the  cross-blade  is  readily  swung  into  position.  The  electric 
lamp  is  powerful  and  durable  and  the  carrier  is"  easily  de- 
tached for  purposes  of  sterilization. 


Fig.  15. 
Excision  of  tumor  with  electro-cautery  knife.    The  knife 
with  curved  blade  has  been  useful  in  freeing  the  tumor  from 
its  substratum. 


Fig.  16. 
Showing  placement  of  sutures  for  closure  of  the  bladder, 
especially  for  water-tight  security  of  drainage  tube.  Ob- 
serve two-way  tube,  useful  for  continuous  irrigation,  or, 
by  clamping  inlet  attachment,  serviceable  for  suction 
drainage. 


Fig.  18. 
Showing  correct  position  of  bladder  in  suprapubic  cysto- 
stomy.     Note  that  the  cut  edges  of  the  bladder  have  been 
sutured  to  the  skin. 


Fig.  17. 
Hydrostatic  suction  apparatus  for  aspiration  and  drain- 
age of  bladder. 


Fig.  19. 
Suprapubic  bladder  drainage  apparatus.  The  cup  is 
provided  with  two  outlet  tubes  for  conducting  the  urine  to 
the  urinal.  A  fenestrated  rubber  tube  attached  to  the 
inside  of  the  cup  passes  into  the  bladder.  A  trap  door  per- 
mits of  inspection  of  the  interior  of  the  cup  when  the  appa- 
ratus is  in  position. 
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Irrespective  of  the  character  of  the  vesical  tumor, 
whether  benign  or  malignant,  or  the  method  of  treat- 
ment, whether  by  high-frequency  destruction,  the 
electro-cautery,  or  radical  resection  of  the  bladder, 
the  patient  should  be  routinely  and  periodically 
cystoscoped  for  an  indefinite  time  after  the  removal 
of  his  vesical  growth.  My  rule  is  to  advise  the  patient 
to  report  for  re-examination  cystoscopically  every 
three  months  the  first  year,  twice  the  second  year 
and  again  at  the  conclusion  of  the  third  year,  in  order 
that  recurrences  may  be  discovered  in  their  incipiency. 
Recurrences  may  appear  even  after  the  three-year 
time  limit,  so  that  the  importance  of  supplementary 
cystoscopic  examinations  cannot  be  too  strongly 
emphasized. 

An  analysis  of  the  22  cases  *  tabulated  in  this  paper 
shows  that  50  per  cent  of  the  patients  are  dead.  Of 
these  eleven  cases,  nine  were  pronounced  inoperable 
when  first  seen,  except  as  a  palliative  measure;  of  the 
remaining  two,  one  was  cauterized  suprapubically 
instead  of  being  subjected  to  a  partial  cystectomy,  the 
other  refused  operation.  It  is  notable  that  Ihe 
patients  with  carcinoma  (excepting  the  papillary 
form)  have  invariably  died.  Of  those  who  died  only 
one  patient  lived  longer  than  a  year  after  his  treatment 
or  cystoscopy.  Six  patients  had  been  previously 
operated,  five  of  whom  at  the  time  of  their  first  cysto- 
scopy had  pronounced  carcinomatous  recurrence. 
Each  case  of  papilloma  or  cyst  —  with  one  exception 
in  which  probably  a  false  diagnosis  was  made —  is 
living  and  well.  Two  cases  exhibited  recurrences 
after  treatment  by  the   high-frequency  current.     In 


» Since  the  presentation  of  this  paper,  the  writer  has  had  the 
opportunity  to  treat,  by  high-frequency  electro-coagulation,  five 
additional  cases  of  papilloma  of  the  bladder.  Four  of  these  were  cured 
by  applications  of  the  Oudin  current,  the  fifth  is  at  present  under 
treatment. 
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one  of  these  the  papilloma  reappeared  three  times,  but 
the  growth  was  readily  destroyed  by  repetitions  of  the 
electrical  spark.  Thus  the  importance  of  the  differen- 
tiation between  papillomata  and  sessile  carcinomata 
respecting  the  adoption  of  the  proper  form  of  treat- 
ment is  a  matter  of  first  magnitude.  In  the  event  of 
operable  carcinoma  anything  short  of  radical  opera- 
tion is  folly.  It  the  tumor  be  a  papilloma,  high-fre- 
quency electro-coagulation  is  by  all  odds  the  form  of 
treatment  productive  of  the  best  results.  Even 
though  the  papilloma  may  recur  —  an  event  fai  less 
frequent  after  the  high-frequency  spark  than  the 
aseptic  scalpel  —  the  patient  may  be  subjected  to  a 
repetition  of  the  same  form  of  treatment,  while  there 
is  a  limit  to  the  number  of  major  surgical  operations 
that  he  may  successfully  withstand. 
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CLINICAL    RESULTS     IN    OPERATIONS    ON 
TUMORS  OF  THE  BLADDER  BY  VARI- 
OUS OPERATORS  FOR  THE  LAST 
FIFTEEN  YEARS. 

(A  REVIEW  OF  1702  CASES.) 


JAMES  A.  GARDNER, 

BUFFALO.  N.  Y. 


The  results  of  operations  on  tumors  of  the  bladder 
during  the  past  fifteen  years,  as  presented  in  this 
paper,  were  gathered  through  the  old  method  of 
sending  blanks  to  a  number  of  the  leading  urologists, 
asking  for  answers  to  certain  specified  questions.  In 
this  way  the  records  of  three  hundred  and  sixty-nine 
cases  have  been  procured.  The  records  in  many 
cases  are  not  as  complete  as  might  be  wished,  owing 
to  the  lack  of  histories  and  the  inability  to  keep  track 
of  patients,  but  upon  the  whole  they  are  quite  satis- 
factory. 

Watson's  report  one  of  thousand  one  hundred  and 
sixty  cases,  which  includes  Beer's  one  hundred  and 
eighty-three  cases  treated  by  high-frequency  current 
(Oudin),  has  been  taken  as  the  basis  of  this  report. 
Since  publishing  his  report,  and  within  the  past  five 
years.  Beer  has  seen  fifty-nine  additioual  cases.  Judd's 
report  of  one  hundred  and  fourteen  cases  at  the  Mayo 
clinic  is  also  included,  which  makes  the  total  one 
thousand  seven  hundred  and  two. 

The  tumors  of  the  bladder  reported  in  this  paper 
refer  to  those  primarily  in  the  bladder  and  not  to 
malignancies  which  have  invaded  the  bladder  secon- 
darily from  other  organs.     In  this  series  the  tumors 
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have  been  classified  as  follows:  Carcinoma,  178; 
Papilloma,  175;  Sarcoma,  7;  Cysts,  4;  Polyp,  3; 
Fibroma,  1;  Cystitis  Cystica,  1;  total  369.  As 
would  be  expected,  the  great  majority  were  carcinoma 
and  papilloma.  Tumors  were  present  four  times  as 
frequently  in  the  male  as  in  the  female.  The  average 
age  at  which  they  were  found  is  about  fifty  years, 
being  forty-seven  and  three-tenths  years  for  the  pap- 
illoma and  fifty-four  years  for  the  carcinoma. 

Of  the  seven  cases  of  sarcoma  in  this  series  two 
occured  at  five  and  six  and  one-half  years,  respect- 
ively, the  remaining  five  between  the  ages  of  thirty 
and  seventy-three  years.  The  results  of  operation  in 
these  cases  were  unsatisfactory,  death  occurring  soon 
after  operation  except  in  one  case,  where  patient  lived 
four  years. 

The  statistics  regarding  radium  are  too  meager 
to  justify  drawing  any  conclusions,  it  only  having 
been  used  in  six  cases  and  with  little  success  except 
in  one. 

In  operations  on  tumors  of  the  bladder  the  surgeon 
has  been  greatly  handicapped  because  of  the  inacces- 
sibility of  the  tumor,  it  being  most  often  found  at  the 
base  of  the  bladder,  near  or  involving  the  openings  of 
the  ureters  or  the  urethra.  Because  of  these  diffi- 
culties these  tumors  have  been  attacked  mainly  by 
suprapubic  excision  of  the  growth,  either  by  knife  or 
cautery.  This  method  has  been  more  or  less  success- 
ful with  papilloma  but  not  at  all  with  malignancies. 
These  tumors  all  have  a  tendency  to  recur.  In  papil- 
loma fifty  per  cent  recur  in  multiple^  —  one  large 
and  a  number  of  small  ones.  Recurrences  may  not 
be  recurrences  but  really  primary  growths,  which  were 
so  small  that  when  the  bladder  was  opened  they  were 
overlooked,  while  if  treatment  had  been  by    intra- 

«Judd:  Journal  Arkansas  Med.  Soc,  Aug.  1912. 
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vesical  high-frequency  current  they  might  have  been 
recognized.  The  smaller  number  of  recurrences  by 
intravesical  operation  than  by  the  open  method 
be  thus  accounted  for. 

Carcinoma  has  been  treated  by  various  methods, 
the  most  common  being  suprapubic  cystotomy  with 
simple  excision  of  the  growth  by  scissors  or  curettage, 
removal  by  actual  cautery,  partial  resection  of  the 
bladder  after  cystotomy,  the  more  radical  transperi- 
toneal operation  of  the  Mayo  clinic,  or  Squier's 
subtotal  cystectomy. 


[Tables  of  our  series  of  cases.] 

CARCINOMA:     PARTIAL   RESECTION  OF 
BLADDER. 


No. 

Operative 
Mortality 
2  Months 

Subse- 
quent 
Hisfy 

Recurrences 

Freedom  From 
Recurrence 

58 

15  or  27.5% 

41 

Under  3  yrs. 

18  or  43.9% 
Over  3  yrs. 
1  (4  yrs.) 

1  or  2.4% 

Under  3  yrs. 

15  or  36.5% 
Over  3  yrs. 

7  or  17% 

53.5% 

46.3% 

CARCINOMA:     EXCISION  OF   GROWTH. 


Under  3  yrs. 

56  or  76.3% 
Over  3  yrs. 

4  or  5.5% 

81.8% 


Under  3  yrs. 

13  or  18% 
Over  3  yrs. 

1  or  1% 

19% 
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[Tables  of  total  series  of  cases.] 
CARCINOMA:     PARTIAL   RESECTION  OF   BLADDER. 


No. 

Operative 
Mortality 
2  Months 

Subse- 
quent 
History 

Reciurences 

Freedom  From 
Recurrence 

224 

42  or  18.7% 

146 

Under  3  yrs. 

60  or  41% 
Over  3  yrs. 

4  or  2.7% 

43.7% 

Under  3  yrs. 

50  or  34% 
Over  3  yrs. 

32  or  22% 

56% 

CARCINOMA:     EXCISION  OF   GROWTH. 


442 


90  or  21% 


201 


Under  3  yrs. 

172  or  85.5% 
Over  3  yrs. 

5  or  2.5% 


88.0% 


Under  3  yrs. 

19  or  9.4% 
Over  3  yrs. 

5  or  2.5% 


11.9% 
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In  the  treatment  of  carcinoma  the  tables  at  a  glance 
show  how  much  superior  partial  resection  of  the  blad- 
der is  to  excision  of  the  growth.  The  mortality  has 
been  lower,  recurrence  has  been  much  less,  and  freedom 
from  recurrence  much  greater  than  by  suprapubic 
excision.  Included  in  the  cases  of  partial  resection 
is  a  series  of  sixty-three  cases  in  which  the  transperi- 
toneal method  was  used,  with  a  mortality  of  only 
ten  per  cent,  absence  of  recunence  at  the  end  of  three 
years  thirty-three  per  cent,  and  three  patients  alive 
five  years  after  operation.  This  series  is  a  conclusive 
argument  that  transperitoneal  resection  of  the 
bladder  is  the  best  method  of  partial  resection. 

Resection  of  the  bladder  either  by  transperitoneal 
method,  as  performed  at  the  Mayo  clinic,  or  the  sub- 
total resection  of  Squier,  opens  up  the  field  so  that  the 
ureters,  enlarged  glands  and  any  metastases  may  be 
easily  recognized  before  the  bladder  is  opened ;  and  if 
transplantation  of  the  ureters  is  necessary,  which  is 
often  the  case,  they  are  easy  of  access. 

Included  in  our  series  are  four  total  cystectomies 
and  one  preliminary  transplanting  of  the  ureters  into 
the  loin  as  the  primary  step.  In  four  of  these  cases 
the  ureters  were  transplanted  into  the  loin  and  in  one 
into  the  sigmoid.  Three  of  the  five  died  as  a  result 
of  the  operation,  one  after  preliminary  transplantation 
of  the  ureters  into  the  loin,  from  hyperstatic  pneu- 
monia and  renal  insufficiency;  another  who  had  im- 
plantation into  the  loin  died  of  shock,  and  the  third 
patient,  where  the  ureters  were  transplanted  into  the 
sigmoid,  also  died  of  shock.  Unfortunately  total 
cystectomy  seems  to  be  reserved  as  a  last  resort,  and  the 
mortality  from  the  operation  in  patients  in  extremis 
is  of  course  very  high.  In  cases  where  this  operation 
is  indicated  and  patients  are  operated  upon  earlier,  it 
would  seem  that  Watson's  two-step  operation  of 
first  implanting  the  ureters  into  the  loin  will  give 
more  satisfactory  results. 
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Squier,  McCarthy,  Pilcher  and  others  have  used 
the  D'Arsonval  high-frequency  current  upon  the  base 
of  malignant  tumors,  after  first  removing  the  tumors 
with  actual  cautery  through  a  suprapubic  incision. 
Percy  advocates  the  heat  treatment  for  carcinoma  of 
the  bladder,  using  the  same  technic  he  uses  for  malig- 
nancies in  the  abdominal  cavity.  Few  cases  have 
been  reported,  however,  and  sufficient  time  has  not 
elapsed  to  allow  us  to  judge  whether  this  method  is 
more  advantageous  than  excision  of  the  growth  by 
actual  cautery,  which  has  not  proven  a  marked  suc- 
cess. 

Primarily  the  papillomata  may  be  benign  but  poten- 
tially are  malignant  and  will  become  so  if  the  patient 
live  long  enough.  Pathologists  report  cases  in  which 
one  part  is  benign  and  another  part  is  found  to  be 
malignant.  They  also  state  that  a  negative  report 
as  to  cancer  means  no  more  than  a  negative  report  on 
sputum  exa.nination  for  tubercle  bacilli.  In  the  face 
of  this  difficulty  which  method  of  operation  will  show 
the  least  recurrence? 

In  the  treatment  of  papilloma  Beer's  method  of 
high-frequency  current  has  been  received  as  a  marked 
step  in  advance.  High-frequency  has  many  advan- 
tages because  of  its  simplicity  and  because  it  obviates 
hospital  care  and  confinement.  The  operative  mor- 
tality is  practically  nil.  In  our  own  series  it  amounts 
to  seven-tenths  per  cent,  which  is  created  by  one  case 
occurring  in  my  own  practice.  It  seems  but  fair  to 
mention  this  fact,  inasmuch  as  this  case  was  the  only 
one  in  the  total  series  of  three  hundred  and  thirty- 
eight  cases,  including  those  of  Dr.  Beer,  in  which 
death  resulted  from  treatment.  Dr.  Victor  Pedersen 
reports  a  case  of  carcinoma  in  which,  after  cystotomy, 
D'Arsonval  current  was  used  successfully  in  excision 
of  the  growth  until  the  patient  was  shocked  by  con- 
tact between  the  electrode  and  the  retractor.     Patient 
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survived  operation  about  eight  hours  but  never 
recovered  from  the  shock,  which  seems  to  have  begun 
and  was  gradually  increased  by  the  electrical  contact 
spoken  of.  These  two  cases  are  the  only  ones  the 
writer  has  found  where  any  accident  has  resulted 
from  its  use. 

Freedom  from  recurrence  during  the  short  time 
it  has  been  in  vogue  is  much  greater  than  by  the  open 
method  of  operation.  In  Beer's  report  of  one  hundred 
and  eighty-three  cases  there  was  much  less  per- 
centage of  recurrence  during  the  first  year  than  by 
other  methods  of  operation.  Since  then  he  has  seen 
fifty-nine  additional  cases  and  we  have  seventy-one 
which  have  been  treated  by  the  high-frequency 
method. 

PAPILLOMA:     EXCISION   OF   GROWTH. 


No. 

Operative 
Mortality 
2  Months 

Subse- 
quent 
History 

Recurrences 

Freedom  From 
Recurrence 

96 

6  or  6.2% 

87 

Under  1  yr. 

10  or  11.4% 
Under  2  yrs. 

6  or  6.9% 
Under  3  yrs. 

9  or  10.3% 
Under  4  yrs. 

2  or  2.3% 
Under  5  yrs. 

2  or  2.3% 
Under  7  yrs. 

2  or  2.3% 

35.5% 

Under  1  yr. 

15  or  17.2% 
Under  2  yrs. 

18  or  20.6% 
Under  3  yrs. 

5  or  5.7% 
Under  4  yrs. 

6  or  6.9% 
Under  5  yrs. 

3  or  3.4% 
Under  6  yrs. 

2  or  4.6% 
Under  7  yrs. 

2  or  2.3% 
Under  8  yrs. 

2  or  2.3% 
Under  11  yrs. 

1  or  1.0% 
64.0% 
1 
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PAPILLOMA:    HIGH-FREQUENCY  CURRENT. 


No. 

Operative 
Mortality 

Under 
Treatment 

Treatment 
Not  EfFective 

71 

1,  or  .7% 

3 

2 

Subsequent 
History 


Recurrences 


Freedom 
From  Recurrence 


61 


Under  1  yr. 
Under  4  yr. 


5,  or  .82% 
3,  or  .49% 


1.31% 


Under  1  yr.  12,  or  1.96% 
Under  2  yr.  21,  or  3.44% 
Under  3  yr.  15,  or  2.45% 
Under  4  yr.  3,  or  .49% 
Under  5  yr.    2,  or    .32% 

8.66% 


Dr.  Beer,  after  examining  some  of  his  earliest  cases 
which  were  treated  four  years  ago,  reports  no  signs 
of  recurrence.  Among  our  cases  there  are  two  of  four 
years  and  over  and  three  between  three  and  four 
years  without  recurrence.  This  series  shows  that 
there  is  a  marked  difference  in  favor  of  high-frequency 
in  the  absence  of  recurrence  during  the  first  three 
years,  as  compared  with  the  open  method  of  operation. 
In  our  series  there  were  fifteen  cases  of  carcinoma  in 
which  spark  was  tried;  five  in  which  diagnosis  was 
papilloma  and  discontinued  when  the  diagnosis  of 
carcinoma  was  made.  In  the  other  ten  it  was  used 
intentionally  as  a  palliative,  but  in  only  three  was  there 
any  relief  from  the  symptoms.  This  bears  out  Beer's 
statement  that  high-frequency  is  not  applicable  to 
malignant  growths  in  the  bladder.  Dr.  H.  Meyer 
has  reported  a  series  of  twenty-five  cases  of  papil- 
loma treated  through  operating  cystoscope  with 
snare  followed  by  electric  cauterization,  with  results 
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that  compare  very  favorably  with  fulgxiration,  having 
one  c£Lse  ten  years  without  recurrence. 

Beer  emphasizes  ^  the  importance  of  selection  of 
cases  because  he  states  that  he  does  not  believe  malig- 
nant neoplasms  can  be  cured  by  the  intravesical 
high-frequency  current.  This  conclusion  has  been 
borne  out  by  Keyes  and  other  urologists  of  large 
experience. 

In  the  treatment  of  papilloma  the  question  is  purely 
one  of  diagnosis.  Up  to  the  present  time  the  statistics 
decidedly  favor  treatment  by  intravesical  high-fre- 
quency current  against  excision,  but  it  is  early  to  draw 
a  comparison  between  these  two  methods  because  of 
the  short  time  high-frequency  has  been  in  use. 

In  our  series  eight  cases  were  diagnosed  papilloma 
at  operation  which  were  shown  by  pathological 
examination  to  be  carcinoma.  In  thirteen  cases, 
eleven  of  which  were  confirmed  by  microscopical 
examination,  the  growths  were  treated  as  papilloma 
and  recurred  as  carcinoma.  Because  of  the  diihculty 
in  procuring  proper  specimens  for  microscopical 
examination  and  the  knowledge  that  these  specimens 
may  be  from  a  benign  portion  while  some  other  part 
of  the  tumor  may  be  malignant,  and  because  the 
report  of  the  pathologist  does  not  carry  assurance 
that  the  tumor  is  benign,  diagnosis  is  rendered  dif- 
ficult and  uncertain.  If  we  are  able  to  diagnose 
positively  that  a  growth  is  papilloma  high-frequency 
current  is  our  best  method,  but  until  a  more  accurate 
method  of  diagnosing  is  provided  —  until  some  blood 
test  allied  to  the  Wassermann  or  the  complement  fixa- 
tion test  is  discovered  which  will  establish  the  charac- 
ter of  the  growth  beyond  question  —  there  must  exist 
an  uncertainty  as  to  the  best  procedure. 

« Joiimal  Am.  Med.  Assn.  No.  16,  1912, 
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Conclusions, 

First:  In  treatment  of  carcinoma  the  transperi- 
toneal method  as  used  in  the  Mayo  clinic  or  the  sub- 
total cystectomy  of  Squier,  with  wide  resection  of 
bladder  wall,  offers  the  best  method.  These  methods 
give  the  operator  opportunity  to  look  for  enlarged 
glands  or  metastases  and  if  necessary  the  ureters  can 
be  easily  transplanted. 

Second :  Cystotomy  and  excision  and  actual  cautery 
should  only  be  used  in  terminal  cases  as  a  palliative 
method  to  relieve  pain  and  hemorrhage. 

Third:  When  the  growth  involves  both  ureters 
Watson's  operation  of  total  cystectomy  with  a  primary 
operation  for  transplanting  the  ureters  into  the  loin 
shows  the  best  results. 

Fourth:  In  the  treatment  of  papilloma  intra- 
vesical high-frequency  current,  during  the  short  time 
it  has  been  used,  has  given  better  results  than  any 
other  method,  reserving  the  question  for  time  and 
statistics  to  determine  whether  this  method,  by  reason 
of  the  difficulty  in  distinguishing  between  papilloma 
and  carcinoma,  is  shown  to  be  as  satisfactory  as  wide 
resection,  such  as  is  advised  for  carcinoma. 
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1909  recurrence  cystot- 
omy curettage  (Dr.  J. 
B.  Blake) 

1911  recurrence  cystot- 
omy curettage  (Dr.  J. 
B.  Blake) 

1912  recurrence  cauteri- 
zation of  multiple 
growths;  high-frequen- 
cy current  begun;  still 
under  treatment 

1907  excision  of  tumor 
and  cauterization  of 
bsise 

1907  recurrence     three 
months     later,     same 
operation    (Dr.    J.    S. 
Mixter) 

1908  recurrence,        two 
small  growths  cauter- 
ized (Dr.  L.  Davis) 

1912   recurrence,      high- 
frequency      cauteriza- 
tion begun;   continued 
during  1913;  no  recur- 
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DISCUSSION 
OF  SYMPOSIUM  ON  TREATMENT  OF  BLADDER  TUMORS. 

Dr.  Willy  Meyer,  New  York:  The  excellent  papers  of 
this  afternoon's  symposium  cover  the  subject  so  thoroughly 
that  truly  very  little  can  be  added  scientifically,  and  therefore 
it  seems  not  amiss  to  just  mention  in  the  few  minutes  given  to 
us  a  few  experiences  and  impressions. 

It  seems  to  me  that  we  should  not  make  any  differentiation 
in  our  surgical  procedure  as  soon  as  the  diagnosis  of  malignancy 
has  been  made  in  bladder  tumors  any  more  than  we  are  doing 
in  other  places  of  the  body.  We  should  be  radical.  And  there- 
fore, as  soon  as  we  have  diagnosed,  as  Dr.  Buerger  has  so  ably 
pointed  out,  by  punching  out  a  piece,  that  a  tumor  is  malignant, 
we  should  open  the  bladder  and  make  a  thorough  exposure. 
Of  course,  I  admit  that  the  experience  that  Dr.  Nitze  of  Berlin 
had,  shortly  before  he  died,  in  the  intravesical  treatment  of 
cancers  of  the  bladder,  not  by  excision  but  by  intravesical 
removal  and  cauterisation,  is  very  captivating.  Almost  every 
patient  made  a  smooth  and  —  as  it  seemed  —  permanent  re- 
covery. But  as  I  mentioned  at  another  meeting,  in  every  in- 
stance where  a  carcinoma  was  intravesically  punched  out  and 
the  base  cauterized,  the  tumor  recurred  after  two  or  three  years, 
I  was  told. 

Regarding  tumors  of  the  bladder,  just  a  few  personal  experi- 
ences. 

Ten  years  ago  I  had  a  very  interesting  case  of  a  mucous  cyst  of 
the  anterior  wall  of  the  bladder,  clearly  diagnosticable  with 
the  cystoscope.  You  could  beautifully  see  the  small  vessels 
running  on  the  surface  of  it.  We  opened  the  bladder  and  excised 
the  cyst  with  a  portion  of  the  bladder  wall,  of  course  not 
penetrating.  The  microscope  proved  it  was  a  true  mucous 
cyst  which  had  given  the  man  symptoms  of  an  intermittent 
obstruction  to  the  urinary  outflow.  Some  two  or  three  years 
since  another  case  has  been  reported. 

We  all  suspect  malignancy  of  the  kidney  as  soon  as  we  have 
a  symptomless  haematuria;  we  consider  it  a  renal  haematuria. 
On  this  basis  I  recently  made  a  diagnosis  in  a  colleague  seventy 
years  old  who  had  a  painless,  intermittent  haematuria,  and  I 
was  able  to  palpate  in  the  right  lumbar  region  some  resistance. 
I  said  to  myself,  "Tumor  of  the  kidney,  nephrectomy."  Yet, 
inasmuch  as  I  have  made  it  a  rule  in  every  case  of  haematuria 
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to  do  a  cystoscopy,  I  cystoscoped  and  was  amazed  to  find  next 
to  the  internal  urethral  orifice  a  two-inch  high  carcinoma  of 
the  bladder.  The  dictum  is  correct :  as  soon  as  there  is  haematuria 
cystoscope,  make  a  refined  diagnosis. 

In  one  case  I  removed  a  tumor  of  the  bladder;  papilloma  with 
cancerous  base,  after  suprapubic  incision.  The  patient  was 
well  for  two  years.  Then  the  haematuria  returned.  I  did  a 
cystoscopy.  The  bladder  was  clear,  but  from  the  right  ureter 
there  was  a  distinct  haematuria.  Attack  of  the  right  kidney, 
section  cut;  in  the  pelvis  of  the  kidney  a  tumor,  a  pretty 
large  tumor.  Nephrectomy;  recovery.  There  had  been  a 
descending  tumor  formation  from  the  primary  kidney  tumor. 

In  one  case  I  did  a  resection  of  the  ascending  and  transverse 
colon  for  carcinoma.  The  patient,  female,  53  years  old,  got 
perfectly  well.  Four  years  later  there  was  a  haematuria,  and 
cystoscopy  showed  a  tumor  of  the  bladder.  Incision,  removal, 
drainage  with  suture,  carcinoma  found,  patient  well  to-day.  It 
shows  that  sometimes  a  single  metastasis  will  occur  in  the  blad- 
der and  the  patient  still  have  a  chance  to  recover. 

Regarding  the  question  of  incision  in  case  of  tumor,  which  was 
so  ably  mentioned  by  Dr.  Schmidt,  I  believe  that  we  should 
more  often  try  transposing  the  peritoneal  fold  upwards.  I  would 
mention  in  passing  that  the  simple  transverse  incision  of  the 
bladder  gives  better  access  sometimes  and  should  not  be  for- 
gotten. 

We  have  a  tumor  of  the  bladder  on  the  ureteral  mouth  or  the 
ureteral  fold.  Of  course,  nowadays,  if  there  is  a  carcinoma  we 
will  excise  that  part  of  the  bladder,  close  and  reinsert  the  ureter. 
This  is  a  pretty  complicated  operation,  if  we  do  a  far  reaching 
excision.  In  one  case  I  have  done  excision  of  a  large  tumor 
from  within,  without  total  resection  of  the  bladder  wall.  A 
piece  of  the  ureter  remained  attached  to  the  tumor.  I  had 
excised  the  entire  intravesical  portion  of  the  ureter  and  the 
patient  remained  well. 

This  was  a  rather  lucky  result.  In  two  other  similar  operations 
I  have  had  first  a  perfectly  easy  recovery,  but  in  the  second  week 
chills  and  fever  up  to  104  and  105  set  in  with  no  special  tender- 
ness on  palpation,  one  kidney  very  slightly  more  tender  than  the 
other.  Incision  down  to  the  kidney;  in  both  cases  the  kidney 
was  riddled  with  abscesses.  Nephrectomy  done  and  pure 
culture  of  colon  bacillus  found  in  the  abscesses.  If  we  have  to 
remove  the  intravesical  portion  of  the  ureter  and  we  get  in  the 
second  week  suddenly  chills  and  fever,  we  should  think  of  a 
unilateral  ascending  nephritis. 
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Several  years  ago,  I  had  a  jiatient  with  tumor  of  the  bladder 
and  recurrence  in  the  prostate  before  he  died  of  carcinoma; 
his  wife  developed  a  cancer  of  the  cervix  uteri  and  died  prior  to  his 
demise.  I  have  had  quite  a  number  of  similar  experiences 
where  husband  and  wife  both  had  carcinoma,  nothing  being 
in  the  family.  For  instance,  the  husband  cancer  of  the  rectum, 
the  wife  two  or  three  years  later  cancer  of  the  breast.  The 
husband  cancer  of  the  stomach,  the  wife  later  on  cancer  of  the 
breast.  The  husband  cancer  of  the  breast,  the  wife  later  on  can- 
cer of  the  larynx.  I  shall  abstain  from  making  any  deductions. 
Yet  such  cases  are  significant. 

Dr.  Curtis  F.  Burnam,  Baltimore:  I  think  this  sym- 
posium has  been  very  illuminating,  and  for  my  part  I  feel  that 
we  are  going  to  make  progress  in  the  surgery  and  treatment  of 
bladder  tumors.  I  think  the  most  important  thing  probably 
in  the  treatment  of  bladder  tumors  is  the  education  of  the  gen- 
eral practitioner  and  ot  the  public  generally  to  look  out  for  vesical 
symptoms,  and  as  soon  as  such  symptoms  arise  have  prompt 
attention  by  some  competent  man.  I  think  it  is  also  clear  that 
surgery  such  as  is  applied  to  the  breast  will  never  be  applied  to  the 
bladder.  None  of  us  dream  that  we  shall  ever  be  able  to  take  out 
the  entire  gland  territory  in  the  bladder  with  the  tumor.  Con- 
sequently our  problem  is  a  different  one.  Apparently  all  we  can 
do  to-day  in  bladder  surgery  is  to  remove  the  tumor  and  the 
immediately  contiguous  area  of  bladder  wall.  Metastasis  to  the 
glands,  metastasis  anywhere,  means  that  we  can  do  nothing. 

I  was  very  much  interested  in  Dr.  Buerger's  paper.  I 
thoroughly  agree  with  him  that  bits  of  tumor  from  the  bladder 
ought  to  be  most  carefully  examined.  I  think  this  whole  sym- 
posium makes  one  feel  that  it  is  most  important  that  the  cases 
be  thoroughly  classified  by  the  men  who  treat  them,  with  the 
histological  type  of  the  tumor,  the  extent  of  the  tumor,  the  time 
that  the  tumor  has  been  present,  the  general  condition  of  the 
patient,  and  in  reports  that  we  report  groups  of  cases  rather  than 
general  results  in  getting  at  the  truth. 

I  especially  wanted  to  mention  what  we  had  found  in  connec- 
tion with  the  use  of  radium.  It  has  been  mentioned  here  once 
or  twice.  I  expected  to  hear  Dr.  Squier's  paper,  and  am  very 
sorry  that  I  did  not.  I  am  very  sorry  Dr.  Geraghty  did  not  say 
more  about  the  subject.  We  have  found  that  the  epithelial 
tumors  of  the  bladder  are  apparently  very  resistant  so  far  as 
radium  is  concerned.  We  have  treated  about  forty  tumors  of 
the  bladder.     Many  of  the  earlier  ones  were  huge  inoperable 
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things,  I  mean  where  total  cystectomy  or  any  other  local  opera- 
tion would  be  out  of  the  question.  I  might  almost  say  that  we 
have  not  benefitted  a  case  of  that  type.  I  do  not  believe  that 
the  question  is  answered.  I  would  not  like  to  take  that  stand, 
because  I  have  simply  used  one  technic  and  one  method  and 
one  general  plan.  I  know  that  Berner  of  Heidelberg  reports  two 
huge  inoperable  carcinomata  of  the  bladder  that  have  gotten 
well.  He  gives  very  little  detail  about  the  cases.  He  is  a  very 
good  man,  so  I  am  not  prepared  to  say  what  they  really  were. 
That  brings  up  the  necessity  of  really  clear,  complete  statements 
of  what  things  are  in  these  cases.  It  is  very  interesting  to  see, 
for  instance,  the  difference  between  these  and  cancer  of  the  neck  of 
the  womb  which  has  invaded  the  bladder.  Cervical  cancer  is  a 
growth  that  in  very  many  cases  is  very  easily  tractable  by  radium. 
We  have  had  eight  or  ten  cases  where  postoperative  recurrence 
has  taken  place,  or  where  there  has  been  an  inoperable  cancer 
of  the  cervix  to  begin  with,  and  cystoscopy  has  shown  involve- 
ment of  the  bladder,  and  where  we  have  taken  the  tissue  out  and 
it  has  entirely  disappeared  from  irradiation  of  the  vaginal  site. 
On  the  other  hand,  in  the  papillary  carcinoma  of  the  bladder  we 
have  had  only  one  case  of  small  tumors  that  is  entirely  gone.  The 
patient  has  been  well  since  last  August.  That  was  a  growth  by 
the  left  ureteral  orifice,  infiltrating  but  small.  It  might  very 
readily  have  disappeared  with  some  form  of  cauterization.  It 
would  certainly  have  been  very  easily  operable,  but  that  tumor 
disappeared.     The  woman  was  old  and  also  diabetic. 

The  problem  that  we  have  to  face  in  radiuming  tumors  is  very 
complicated.  I  can  illustrate  it  in  one  word.  Take  a  source 
of  radium  as  a  point.  The  rays  that  come  from  that  come  out 
in  the  form  of  a  sphere,  with  the  result  that  the  intensity  of  the 
irradiation  varies  inversely  with  the  square  of  the  distance.  Take 
a  concrete  case:  One  millimeter  away  from  the  source  of  the 
irradiation  the  intensity  is  so  much;  one  inch  away  it  would  be 
only  1 /625th  that  amount.  So  that  the  problem  of  distribution 
is  to  distribute  throughout  the  territory  irradiated  an  even  dose, 
and  we  have  found  that  that  is  a  very  difficult  thing. 

Dr.  R.  F.  O'Neil,  Boston:  I  have  some  photographs  showing 
a  patient  on  whom  I  did  a  bilateral  ureterostomy  for  the  relief 
of  urinary  symptoms  in  the  presence  of  an  inoperable  growth  in 
the  bladder.  Total  cystectomy  could  not  be  attempted,  as  the 
tumor  had  gone  beyond  the  bladder  itself;  this  I  was  able  to 
demonstrate  at  the  time  of  the  ureterostomy  by  palpation  of  the 
pelvis.     When  the  patient  was  first  seen,  he  had  an  acute  reten- 
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tion  from  clots.  An  immediate  suprapubic  cystotomy  was 
done  and  a  pedunculated  tumor  the  size  of  a  walnut  was  removed 
from  the  region  of  the  right  ureteric  orifice.  He  healed  promptly 
but  did  not  return  for  six  months,  when  he  came  in  with  a  return 
of  the  haematuria.  Cystoscopy  showed  multiple  recurrences, 
which  were  treated  by  fulguration  without  success,  as  his  atten- 
dance was  irregular.  The  tumor  involving  the  right  ureter  was 
now  evidently  of  the  infiltrating  type  and  he  was  beginning  to 
have  pain  in  the  right  kidney,  also  the  other  tumor  was  increasing 
rapidly  in  size  and  the  urinary  symptoms  were  distressing.  The 
ureterostomy  and  exploration  of  the  bladder  and  pelvic  glands 
were  done  at  this  time.  The  recovery  from  the  operation  was 
satisfactory,  but  the  patient  had  considerable  distress  from  the 
presence  in  the  bladder  of  a  thick,  mucoid  fluid,  evidently  from 
the  tumors,  sometimes  passing  several  ounces  a  day.  After 
curetting  and  cauterizing  the  growths  in  the  bladder  through  a 
suprapubic  incision,  this  condition  ceased  and  he  was  relieved 
from  his  distressing  frequency  up  to  the  time  of  his  death  from 
malignant  cachexia,  some  two  months  later. 

Dr.  a.  L.  Chute,  Boston:  I  would  like  to  say  a  word  about 
total  cystectomy,  because  I  believe  it  is  an  operation  we  must  come 
to  more  and  more  for  the  reason  that  there  is  a  considerable  propor- 
tion of  cases,  in  my  own  experience,  of  sessile  tumors  that  are  so 
near  the  bladder  outlet  that  one  cannot  make  an  intelligent  effort 
to  remove  them  without  taking  away  the  bladder  outlet.  My 
remarks  are  based  on  two  cases  we  have  had  recently  at  St.  Eliza- 
beth's. The  first  one  was  reported  in  Dr.  Gardner's  paper,  and 
in  that  instance  I  got  as  far  as  the  bilateral  ureterostomy.  This 
woman,  following  her  ureterostomy,  had  several  attacks  of  pyelo- 
nephritis, and  at  the  end  of  the  third  week  developed  a  hypostatic 
pneumonia  and  died.  More  recently,  my  colleague.  Dr.  Crosbie, 
had  a  man  in  the  fifties  with  a  large  sessile  mass  near  the  right 
ureter,  extending  forward  to  near  the  bladder  outlet.  This  was 
so  large  and  so  placed  that  anything  less  than  total  cystectomy 
seemed  hardly  palliative,  even,  and  totally  without  hope  of  cure. 
Dr.  Crosbie,  in  this  case,  did  a  double  lumbar  ureterostomy,  and 
then  waited  between  three  and  five  weeks  before  doing  the  cystec- 
tomy. Here  again,  following  the  ureterostomy,  we  had  attacks 
of  pyelonephritis  during  which  the  patient  was  quite  sick.  At 
the  time  of  operation,  we  found  on  his  right  side  a  very  much 
dilated  ureter  and  a  considerably  distended  kidney  pelvis,  due 
to  the  pressure  of  the  growth  about  the  ureter  outlet.  At  the  end 
of  an  interval  of  between  three  and  five  weeks  after  the  ureter- 
ostomy. Dr.  Crosbie  was  able  to  remove  this  patient's  bladder,  and 


Fig.  1. 

Bilateral  ureterostomy  ten  days  after  operation.     Note 

protrusion  of  ureter  stumps. 
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Fig.  2. 
Same  —  Lateral  view. 


Fig.  3. 

Bilateral   ureterostomy    five    weeks   after    operation. 

Ureters  trimmed  close. 


Fig.  4. 

Bilateral  ureterostomy.     Back  view  of  permanent  drainage 

apparatus. 


I 


231 


now  this  man  is  quite  convalescent  and  has  gone  home  in  really 
good  shape,  wearing  a  fairly  satisfactory  collecting  apparatus. 
Dr.  Crosbie  did  the  combined  operation,  beginning  below  by 
severing  the  urethra  behind  the  bulb,  dissecting  it  free  up  to  the 
prostate,  then  going  in  above,  pushing  the  peritoneum  back, 
cutting  the  ureters  and  their  vessels,  then  separating  the  pubo- 
prostatic attachments  and  finally  freeing  the  seminal  vesicles 
and  prostate  fron  the  rectum,  when  the  whole  bladder  and  the 
prostatic  urethra  could  be  lifted  out.  We  wanted  to  explore 
retroperitoneally  for  glands,  but  the  man's  condition  was  such 
that  we  could  not.  I  think  as  we  become  more  familiar  with  the 
technic  we  shall  be  able  to  do  more  in  this  respect. 

Dr.  Charles  E.  BarnetT,  Fort  Wayne:  I  would  like  to 
report  a  case  which,  to  me,  proves  the  insufficiency  of  statistics. 
This  case  showed  no  symptoms  except  bladder  bleeding,  and 
would  have  been  fulgurated  probably,  and  after  that  would  have 
been  claimed  to  be  a  metastasis  from  the  bladder  to  the  uterus. 
A  case  of  a  woman  weighing  some  two  hundred  pounds,  in  which 
there  was  no  hemorrhage  from  the  uterus,  in  which  the  uterus 
from  vaginal  examination  appeared  perfectly  movable,  no  symp- 
toms of  any  adhesions  at  all.  Her  pain  was  all  at  the  back  por- 
tion of  the  bladder  wall,  and  had  the  tumor  not  been  so  high  it 
would  have  looked  to  have  been  a  suitable  case  for  fulguration. 
But  on  opening  her  from  the  umbilicus  down,  before  cutting  into 
the  bladder  I  discovered  that  the  tumor  ran  in  front,  so  I  opened 
umbilically  from  there  and  found  that  this  tumor  was  an  advance- 
ment from  the  anterior  portion  of  the  uterus  over  the  bladder, 
and  worked  there  from  the  bladder  back  and  forth.  The  sigmoid 
and  ileum  were  attached  behind.  Laterally  there  was  no  ad- 
vancement of  the  carcinoma.  The  endometrium  had  not  been 
invaded.  So  this  case  would  have  been  a  failure  had  fulguration 
been  done. 

To  me  this  immense  symposium  merely  tells  us  the  intensity  of 
the  advancement  against  carcinoma  is  becoming  greater  all  the 
time  and  that  the  genito-urinary  department  is  going  ahead  of  the 
gynaecological  department.  From  all  these  papers  I  do  not  think 
we  can  come  to  any  conclusuon.  E^ch  man  will  have  to  be  a  law 
unto  himself.  It  is  my  opinion  that  a  tumor  in  the  bladder  that 
is  accessible  should  be  cut  out,  and  one  that  is  not  accessible  — 
all  you  can  do  is  to  burn  it ;  it  doesn't  make  any  difference  whether 
you  bum  it  with  electricity  or  radium,  or  what  not,  just  so  you 
burn  it. 

The  following  is  a  report  of  the  case  in  detail:  Mrs.  H.,  56 
years  (Case  No.  560-H).       On  account  of  haematuria  and  dis- 
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tressing  pain  in  the  bladder,  was  referred  to  me  on  January  2, 
1915.  The  patient  was  a  country  woman,  unusually  large  (200 
lbs.)  and  intensely  nervous.  The  following  history  was  given: 
Four  children,  three  living.  Mother  and  sister  had  tuberculosis. 
Mother  died  at  thirty-one  and  sister  at  thirty.  Contact  history 
with  mother,  from  patient.  A  brother  ten  years  younger  com- 
plains of  kidney  trouble.  Menopause  lasted  for  ten  years;  a 
tendency  to  haemophilia,  especially  during  menopause.  Father 
died  either  from  carcinoma  or  tuberculosis  of  the  throat. 
Trouble  began  five  months  ago,  following  a  period  of  two  years 
of  health,  after  an  irregular  menopause.  Pain  and  haematuria 
were  the  predominant  symptoms;  nocturia  not  always  present, 
no  irregularity  during  daytime.  Bleeding  fron  the  bladder  was 
both  active  and  passive.  No  hemorrhage  from  the  uterus  since 
menopause. 

A  cystoscopy,  done  at  my  office,  dimly  showed  a  bladder  growth, 
but  the  field  was  so  befouled  with  blood  that  a  positive  statement 
could  not  be  made.  Tuberculosis  of  the  kidney  was  suspected 
in  spite  of  the  tumor  found.  Patient  was  sent  to  the  hospital, 
where  a  couple  of  weeks'  rest  in  bed,  with  a  correction  of  the  con- 
centrated alkaline  urine,  plus  acid  diet  and  vesical  irrigation, 
reduced  the  haematuria  to  almost  nil. 

January  25,  1  cc.  No.  6  tuberculin  (B.  E.)  given,  followed  by 
positive  skin  reaction.  During  this  time  vaginal  examinations  gave 
a  freely  movable  uterus,  with  pain  always  referred  to  the  vesico- 
peritoneal  fold  (post-symphysis)  region.  No  uterine  hemorrhage 
was  present  nor  had  been  present,  outside  of  the  irregularities  of 
her  menopause,  which  had  not  been  noticed  for  over  two  years. 
On  account  of  the  fat  belly  wall  the  fundus  uteri  could  only  be 
felt, — not  outlined,  however;  mobility  was  markedly  discernible 
from  the  vaginal  cavity. 

Cystoscopy  February  8,  showed  a  perfect  picture  of  tumor 
the  size  and  shape  of  a  hulled  walnut,  directly  post  symphysis 
or  occupying  edge  of  the  roof  toward  the  left  center,  on  a  line 
opposite  the  left  ureteral  opening.  The  Manipulation  of  the 
tumor  with  ureteral  catheter  did  not  produce  bleeding,  but 
would  send  down  a  shower  of  detritus.  Examination  of  this 
field  of  detritus  showed  no  ingrafts.  Both  ureteral  openings 
were   watched   during   peristalsis,    with   no  abnormal   findings. 

This  tumor,  in  my  opinion,  was  a  papillary  cancer  and  would 
have  to  be  removed  by  operation.  Had  the  position  not  been 
so  admirable  for  the  seeming  possibility  of  the  thorough  removal 
of  the  tumor  with  an  exclusive  portion  of  the  bladder  wall,  the 
writer  would  have  considered  the  case  suitable  for  fulguration. 
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Operation  (February  20).  In  an  effort  to  expose  the  bladder 
sufficiently  to  thoroughly  surround  the  tumor,  an  incision  was 
made  from  the  umbilicus  to  the  pubes,  down  to  the  peritoneum. 
On  distending  the  bladder  in  order  to  loosen  the  postvesical  peri- 
toneal fold  a  tumor  was  encountered  which  showed  an  intra- 
peritoneal involvement.  1  then  opened  the  peritoneum  umbili- 
cally  from  the  tumor  and  found  the  following  picture:  A  trans- 
migration of  a  carcinoma  through  the  anterior  fundal  wall  of 
the  uterus  directly  into  the  bladder  and  extending  up  to  the 
anterior  abdominal  parietes;  posterially  there  was  an  advance- 
ment of  the  carcinoma  into  a  mass  of  ileum  and  sigmoid ;  laterally 
the  uterus  was  free  from  adhesion.  The  involvement  of  the 
cancer  was,  of  course,  too  extensive  for  removal  or  for  any  pallia- 
tive operative  procedure. 

The  bladder  pain  and  its  bleeding  were  the  only  unfavorable 
sj'mptoms  during  the  postoperative  recovery.  The  invasion 
of  the  growth  from  the  anterior  and  post-fundal  uterus  had  hap- 
pened to  occupy  mobile  tissue,  consequently  the  usual  immobility 
was  not  present.  Probably  the  endometrium  had  not  as  yet 
become  involved,  thus  giving  the  bladder  end  of  the  tumor  the 
hemorrhagic  symptoms.  A  large  retention  catheter  was  intro- 
duced into  the  bladder  and  her  physician  was  instructed  to  con- 
trol her  pain  finally  with  plenty  of  morphia  until  death  relieved 
her  from  her  suffering. 

Cancer  of  the  uterus  is  so  often  the  rule  in  female  multiparae 
that  one  is  always  suspecting  it  where  suspicious  hemorrhage 
occurs.  This  case  is  one  of  the  unusual  that  markedly  simulated 
true  vesical  papillomatous  carcinoma. 

Dr.  a.  G.  RyTINA,  Baltimore:  In  connection  with  Dr.  Keyes' 
paper,  I  think  it  is  rather  interesting  to  compare  his  experience 
with  ours.  First  of  all,  we  were  very  much  impressed  with 
the  frequency  with  which  we  could  make  the  diagnosis  between 
benign  and  malignant  tumors  cystoscopically,  and  secondly, 
we  were  surprised  to  see  the  rapidity  with  which  some  cases 
responded  to  fulguration  and  the  slowness  with  which  others 
responded;  and  in  comparing  these  results  with  the  microscopic 
sections  we  found  that  those  cases  which  responded  very  rapidly 
to  fulguration  were  all  benign,  and  that  those  cases  that  responded 
very  slowly  were  malignant.  So  that  we  believe  now  by  getting 
a  section  before  treatment  that  we  can  predict  whether  it  is  going 
to  take  a  long  or  a  short  time  to  cure  a  papilloma. 

I  remember  one  case,  a  man  with  an  extensive  papilloma  of 
the  bladder.  I  treated  him  a  long  time  with  the  high-frequency. 
He  did  not  improve.     A  section  showed  malignant  changes.     I 
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was  guided  by  the  dictum  of  Beer  that  malignant  changes  con- 
tra-indicated high-frequency.  I  was  about  to  stop  treating  the 
case,  when  I  mentioned  it  to  Dr.  Geraghty.  He  had  just  started 
using  high-frequency,  and  he  asked  me  to  let  him  try  it.  A  few 
treatments  did  not  improve  it.  But  finally  he  began  to  improve 
rapidly  and  got  well.  That  man  is  well  now  and  has  been  about 
two  years  or  more.  So  that  I  believe  that  a  previous  microscopic 
section  is  very  important,  as  you  can  almost  predict  by  the  type 
microscopically  whether  that  case  will  respond  or  not.  If  it  is  a 
malignant  papilloma  we  feel  that  you  ought  to  persist  longer  in 
fulguration,  and  the  cases  reported  to-day  by  Dr.  Geraghty 
prove  that  contention. 

Dr.  Abr.  L.  Wolbarst,  New  York:  I  desire  to  call  attention 
to  the  fact  that  we  have  not  yet  evolved  a  uniform  name  for  this 
high-frequency  treatment  we  are  speaking  about.  I  notice  by 
the  program  of  this  meeting  that  there  are  five  different  names 
for  the  same  method  of  treatment:  Drs.  Geraghty  and  Pilcher 
call  it  fulguration;  Dr.  Keyes  calls  it  dessication;  Dr.  Gardner 
speaks  of  it  as  "Beer's  method  with  the  high-frequency  current"; 
Dr.  Thomas  calls  it  high-frequency  electro-coagulation,  and  so 
forth.  That  is  certainly  not  as  it  should  be.  There  should  be 
some  one  distinctive  name  for  this  particular  method  of  treat- 
ment, which  we  can  all  agree  to  use  in  writing  and  talking  about 
this  method.  It  occurs  to  me  this  in  the  proper  time  and  place 
to  adopt  such  a  distinctive  and  scientifically  correct  name.  1 
therefore  move,  if  it  be  in  order  to  do  so,  that  a  committee  be 
named  by  the  Chair  to  take  up  this  matter,  with  the  view  of 
recommending  a  name  for  this  method  of  treatment,  the  report  to 
be  made  at  the  business  meeting  of  this  Association  to-morrow 
afternoon. 

Dr.  Victor  Pedersen,  New  York:  May  I  report  a  little  more 
in  detail  the  case  of  death  from  shock  that  Dr.  Gardner  embodied 
in  his  paper?  I  think  it  is  well  to  remember  how  that  happened 
because  someone  may  be  able  to  avoid  it.  There  was  a  large 
retractor  in  the  abdominal  cavity  against  the  sacral  plexus  and 
the  great  sciatic  nerve  and  probably  against  the  sympathetic 
ganglia  of  the  pelvis.  The  tumor  was  a  cancer  of  the  subjjeri- 
toneal  quadrant  of  the  bladder,  and  in  manipulating  the  electrode 
to  get  around  that  tumor  and  cut  it  out  by  actual  cauterization 
so  as  to  avoid  hemorrhage  part  of  the  electrode  accidentally 
touched  the  retractor.  The  man's  thigh  was  very  violently 
jerked  up  into  the  air.  I  received  a  shock  myself,  and  undoubt- 
edly, through  his  sympathetic  system,  he  received  an  additional 
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shock.     At  any  rate,  from  that  moment  severe  surgical  shock 
began,  from  which  we  could  not  restore  the  patient. 

I  feel  that  in  applying  these  powerful  electric  currents  in  the 
presence  of  metal  retractors  we  cannot  be  too  careful. 

Dr.  Schmidt  said  that  the  peeling  of  the  peritoneum  off  the 
bladder  is  difficult.  That  is  true  if  the  tumor  is  in  the  third 
degree  that  Dr.  Pilcher  spoke  of,  and  has  involved  the  peritoneum 
at  any  point.  A  little  technic  I  hit  upon  the  other  day  in 
doing  one  of  these  cases  is  this:  Where  the  bladder  lies  against 
the  symphysis  pubis,  of  course,  we  know  that  its  detachment 
is  relatively  easy.  If  now  we  start  at  the  lateral  aspects  of  the 
bladder  where  the  peritoneum  passes  from  the  bladder  we 
find  a  pocket  into  which  the  finger  may  slip  toward  the  base 
of  the  bladder,  and  with  one  sweep  one  may  peel  tlie  peritoneum 
off  the  bladder. 

It  seems  to  me,  reverting  to  the  admirable  work  of  Dr.  Buerger, 
that  we  have  this  proposition.  Dr.  Keyes  has  pointed  out  how 
a  tumor  from  a  given  patient  may  be  referred  to  the  same  patho- 
logist and  get  different  opinions.  I  rather  agree  with  Dr.  Keyes 
that  one  may,  by  very  careful  cystoscopy,  observing  the  four 
diagnostic  elements  that  he  brought  out,  reach  a  very  strong 
suggestion  as  to  what  we  are  dealing  with.  By  using  the  close 
vision  cystoscope,  keeping  the  tumor  in  the  field  and  allowing 
the  bladder  to  empty  itself,  one  can  see  whether  the  mucous 
membrane  is  elastic,  whether  the  tumor  folds  on  itself,  and  when 
it  does  not  I  feel  we  are  dealing  with  a  carcinoma. 

I  believe  when  we  are  dealing  with  a  malignant  tumor  we  should 
take  it  out  in  the  m.ost  radical  manner  for  the  given  tumor,  to  be 
determined  by  its  situation. 

I  reported  in  the  New  York  Medical  Journal  a  tumor  situated 
in  the  apical  portion  of  the  bladder  where  a  radical  operation 
would  have  been  ideal,  but  the  patient  refused  the  operation, 
and  we  fulgurated  it,  and  burned  off  the  papillary  outgrowth 
with  great  rapidity.  Then  I  went  away  for  a  vacation,  leaving 
a  base  which  had  quickly  cleaned  up  and  seemed  about  to  heal 
well.  In  the  short  period  of  three  weeks  a  perfectly  obvious 
infiltration  of  that  base  had  begun.  Dr.  Tilton,  who  had  referred 
the  case,  and  I  then  attempted  a  radical  operation,  but  found 
that  the  caecum  was  attached  to  the  bladder.  The  end  of  that 
man  was  this.  We  had  to  cease  the  operation  there  because 
we  had  no  authority  from  him  to  resect  part  of  his  bowel,  and 
for  other  surgical  reasons  we  did  not  attempt  to  resect  the  bladder 
and  caecum.  He  died  of  a  generalized  carcinosis  of  the  peritoneum 
and  bowels  about  six  months  after  the  period  of  my  vacation. 
I  am  afraid  that  what  happened  was  that  we  directly  transferred 
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the  cancer  cells,  and  the  man  came  to  his  end  in  that  way.     I 
hoped  to  get  an  autopsy  and  specimen,  but  could  not  get  it. 

Dr.  C.  M.  Harpster,  Toledo:  I  had  a  severe  shock  in 
handling  the  high-frequency  current.  We  use  the  old-fashioned 
glass  vaginal  speculum,  highly  mirrored  by  covering  over  with 
quicksilver.  The  glass  acts  as  an  insulation  and  there  is  no 
danger  of  receiving  a  shock.  The  speculum  is  inserted  in  the 
suprapubic  opening. 

Dr.  Charles  H.  Chetwood,  New  York:  I  should  like 
to  speak  to  the  phase  of  the  subject  under  discussion,  of  whether 
to  cut  or  not  to  cut.  There  doesn't  seem  to  be  any  difference 
of  opinion  as  to  the  value  of  high-frequency  treatment  of  papillary 
growths  of  the  bladder,  and  there  seems  to  be  very  little  diver- 
gence of  opinion  in  the  case  of  slight  cancerous  involvement  by 
the  same  method.  The  main  question  seems  to  be  upon  that  of 
extensive  cancerous  growths,  where  the  cancer  has  involved  either 
a  multiple  or  extensive  area.  In  this  regard  there  is  one  point  of 
view  not  mentioned,  and  that  is  the  point  of  view  of  the  patient. 
It  is  one  thing  for  us  to  speak  academically  as  to  what  should 
be  done  in  conditions  of  this  kind,  which  we  know  at  best  are 
serious  and  uncertain.  We  know  from  the  reports  of  Nitze 
years  ago  of  the  frequent  recurrence  of  cancer.  We  know  from 
the  statements  of  men  who  are  most  experienced  here  to-day 
of  the  difficulty  of  deciding  how  far  to  go  in  cutting.  I  am 
inclined  to  agree  with  the  view  that  it  is  doubtful  whether  we 
can  apply  the  same  radical  surgery  as  applied  to  other  parts 
of  the  body;  and  therefore  the  question  of  the  patient's  point 
of  view  becomes  a  very  important  one,  and  if  I  were  a  patient 
with  a  potential  cancer  of  the  bladder  I  think  I  would  take  the 
standpoint  that  I  would  take  the  expectant  course  and  get  the 
best  I  could  out  of  fulguration  treatment  and  then  the  palliative 
treatment  on  top  of  that;  for  at  best  we  do  not  know  what  we 
can  promise  our  patients;  we  are  too  uncertain  of  results, 
and  sometimes  the  second  condition  of  the  patient  after  oper- 
ation is  worse  than  the  first. 

That  is  only  one  side.  The  opposite  point  of  view  is  one  that 
might  be  taken  by  a  patient,  who  would  say,  "If  I  am  going  to  die, 
kill  me.  I  would  prefer  to  be  subjected  to  a  very  serious  oper- 
ation with  probable  fatal  outcome  than  to  live  a  life  of  misery." 
I  would  prefer  not  to  play  the  part  of  executioner,  under  such 
circumstances. 

Dr.  McCarthy,  closing:  The  first  picture  I  showed  em- 
phasized the  possibility  of  overburning  these  growths,  a  state 


237 

of  affairs  that  very  frequently  occurs,  and  which  should  be 
recognized,  and  treatment  at  once  discontinued. 

Another  point:  In  the  D'Arsonval  destruction  of  growths 
via  the  bladder  opening,  that  method  of  treatment  is  dangerous 
because  of  the  possibility  of  toxaemic  conditions  resulting  from 
the  destruction  and  carbonization  of  albuminoid  substances. 
With  this  in  mind,  eliminating  agents  should  be  used. 

To  avoid  shock  in  the  application  of  the  D'Arsonval  current, 
wooden  tables  should  be  used  and  the  operator  should  stand  on 
a  wooden  platform. 

Dr.  Charles  M.  McKenna,  Chicago:  I  would  like  to 
ask  Dr.  Keyes  if  he  would  fulgurate  a  very  small  papilloma  that 
was  bleeding  profusely,  I  do  not  mean  to  stop  the  hemorrhage, 
but  to  remove  the  tumor? 

Dr.  Keyes,  closing:  In  answer  to  Dr.  McKenna.  I  should 
say  yes.  I  have  recently  cured  a  case  whose  hemorrhage  was  con- 
tinuous for  nine  months  before  he  came  to  me,  and  continued 
after  the  cystoscopy,  began  to  diminish  after  the  second  burning, 
and  did  not  cease  until  after  the  third  burning. 

I  am  inclined  to  agree  very  closely  with  the  practice  rather 
than  the  theory  of  Dr.  Rytina  and  Dr.  Geraghty.  Clinically 
we  can  distinguish  pretty  well  between  a  malignant  papilloma 
and  an  infiltrating  carcinoma,  which  I  agree  with  them  in 
considering  inapplicable  to  the  fulguration  treatment.  However, 
I  do  feel  that  there  are  border  line  cases,  and  that  both  Dr. 
Geraghty  and  I  are  likely  to  make  mistakes.  In  those  cases 
I  should  feel  badly  if  I  had  urged  resection  too  late  rather  than 
too  early. 

Dr.  Thomas,  closing:  I  was  interested  in  the  remarks  of 
Dr.  O'Neil  as  to  the  possibility  of  secretion  in  the  bladder, 
but  I  did  not  quite  understand  whether  in  his  case  that  fol- 
lowed ligation  of  the  ureters  or  not.  In  a  case  of  my  own  such 
was  the  case.  Catgut  was  used  in  the  first  operation.  In  the 
second  operation  the  ureter  was  ligated  with  silk.  I  found  what 
seemed  to  be  urine  in  the  bladder.  It  occurred  to  me  that  the 
first  ligature  had  become  absorbed. 

I  would  like  to  ask  why  it  is  the  practice  of  surgeons,  in  these 
cases  to  do  a  ureterostomy  instead  of  a  nephrostomy.  I  am 
so  much  impressed  by  Dr.  Watson's  assertions  in  this  respect, 
in  view  of  the  lessened  likelihood  of  pyelonephritis  by  drainage 
of  the  kidney  directly  into  the  wound,  as  opposed  to  trans- 
plantation of  the  ureter  into  the  wound,  that  I  would  like  to 
read  a  letter  which   I  recently  received  from  Dr.  Watson  in 
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regard  to  cases  operated  in  accordance  with  his  suggestion: 
"Various  surgeons  have  tried  —  and  failed  —  to  put  in  operation 
the  plan  of  doing  total  cystectomy  in  cases  of  malignant  growths 
of  the  bladder.  Among  them  are  those  of  Fenwick,  Brongersma 
and  Rovsing.  One  of  these,  Brongersma,  told  me  last  summer 
that  having  failed  to  follow  out  my  plan  literally  he  had  at 
length  seen  that  it  promised  far  better  than  that  of  ureteral 
implantation,  and  that  in  his  next  cases  he  should  apply  it  exactly 
as  I  had  prescribed  it  should  be  done." 

Dr.  R.  F.  O'Neil,  Boston:  The  fluid  passed  from  the 
bladder  in  my  case  must  have  been  from  the  tumor,  because 
both  of  the  ureters  were  divided  and  brought  out  in  the  loins. 
The  fluid  was  thick  and  mucoid;  but  after  the  curetment  it 
subsided. 

In  regard  to  ureterostomy  vs.  nephrostomy,  Dr.  Watson 
made  the  same  criticism  of  this  procedure  at  the  last  New  Eng- 
land Urological  meeting  in  Boston.  In  doing  a  nephrostomy 
we  have  found  a  good  deal  of  difficulty  in  getting  the  tubes 
all  the  way  into  the  pelves  of  the  kidney.  We  now  have  three 
cases  of  ureterostomy  which  have  done  well.  This  case  of 
mine  did  have  an  attack  of  pyelitis  on  the  right  side,  the  ureter 
on  this  side  being  dilated  from  obstruction  at  the  bladder  end. 
He  had  a  typical  attack  of  colon  bacillus  pyelitis  which  was,  I 
think,  of  lymphatic  origin.  Dr.  Watson's  contention  is  per- 
fectly true,  that  the  kidney  substance  is  much  less  liable  to 
nfection  than  is  the  pelvis  and  ureter.  We  have  employed  ure- 
terostomy because  technically  it  seemed  the  easier  operation. 

Dr.  Gardner,  closing:  Dr.  Keyes  spoke  of  having  treated 
cases  by  fulguration  and  later  wished  that  he  had  operated. 
I  have  in  mind  a  case  that  I  have  recently  treated  with  high- 
frequency.  Apparently  the  tumor  was  disappearing  very  rapidly 
after  four  or  five  treatments.  Then  I  did  not  see  the  man  for 
two  or  three  months,  when  I  found  that  the  tumor  had  increased 
very  rapidly.  I  believed  that  was  a  case  for  resection.  I  opened 
him  up,  and  found  that  it  had  passed  through  the  bladder  wall. 
There  was  metastasis  in  the  bowel.  I  had  another  this  winter 
also.  I  feel  if  these  cases  when  first  seen  could  have  had  a  partial 
resection  they  might  have  been  saved.  Certainly  while  they 
they  were  looked  upon  as  papillomata,  we  used  the  high-fre- 
quency current  and  waited  two  or  three  months,  and  five  months 
in  one,  and  when  we  opened  them  up  we  found  them  inoperable, 
although  from  the  cystoscopic  view  the  tumor  was  a  compara- 
tively small  one. 


SYMPOSIUM    ON    OBSTRUCTION    AT 
THE   NECK  OF  THE  BLADDER. 


SARCOMA  OF  THE  BLADDER. 

DEMONSTRATION  OF  SPECIMEN  AND  SLIDES. 
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Sarcoma  of  the  bladder  is  a  comparatively  rare 
connective  tissue  growth.  Albarran,  in  a  series  of 
89  cases  personally  examined,  found  two.  In  a  series 
of  53  well  established  instances  collected  from  the 
literature  he  found  that  in  49  in  which  the  point  of 
attachment  was  distinctly  stated,  the  posterior  or 
lateral  walls  were  involved  in  25,  and  the  trigonum 
in  11,  while  the  anterior  wall  alone  was  affected  in 
eight.  In  51  tumors,  15  were  pedunculate,  21  sessile, 
and  15  infiltrating.  Occassionally  the  tumor  is  seated 
near  a  ureteral  orifice  which  is  encompasses. 

A  sarcoma  cannot  be  differentiated  macroscopically 
although  it  is  less  likely  to  present  villosities  than 
other  tumors.  A  simple  sarcoma  which  has  under- 
gone oedematous  swelling  and  degeneration  must  be 
differentiated  from  a  myxosarcoma  with  its  charac- 
teristic stellate  cells.  They  are  not  as  likely  as  the 
carcinomata  to  present  an  ulcerating  surface.  With 
the  growth  of  the  tumor  there  is  an  involvement  of 
contiguous  structures,  such  as  the  vagina  and  the 
rectum,  as  well  as  deposits  in  intestines,  lungs  or  liver. 
The  sufferers  die  of  urinary  infection,  or  of  sloughing 
and  peritonitis,  or  of  pyaemia. 
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About  10  per  cent  are  under  10  years,  the  remainder 
are  distributed  through  the  decades  up  into  old  age 
The  symptoms  are  tenesmus,  haematuria,  foul  urine, 
much  pain,  incontinence,  anuria,  and  cachexia. 

In  my  case  it  was  a  female  about  55  years  of  age, 
referred  to  me  by  Dr.  Treat,  of  Adrian,  Michigan, 
and  operated  at  Bixly  Hospital,  at  Adrian,  Michigan. 
The  growth  was  attached  by  a  small  pedicle  near  the 
left  ureteral  orifice.  The  patient  had  only  suffered 
about  three  months  from  bladder  symptoms.  Under 
anaesthesia  the  bladder  held  only  about  eight  ounces. 
On  account  of  the  large  size  of  the  mass  and  the  free 
bleeding  also,  cystoscopic  examination  was  difficult 
to  make.  The  fluid  was  not  retained  in  the  bladder 
upon  introducing  same  and  was  at  once  almost  entirely 
expelled,  even  under  deep  anaesthesia.  The  growth, 
however,  could  be  readily  felt.  By  using  the  Thomp- 
son-Walker bladder  retractors  and  Thompson- Walker 
bladder  needles  the  growth  was  readily  removed  at 
its  base,  and  bladder  wall  removed  around  the  pedicle. 

The  patient  was  placed  in  the  Trendelenburg 
position;  bladder  filled  by  Dr.  Spafford  with  boric 
solution,  and  fluid  held  in  bladder  by  pressure  on  the 
catheter;  thus  compressing  the  urethra.  On  making 
a  median  incision  down  to  the  bladder,  and  not  open- 
ing the  peritoneal  cavity,  nor  was  the  cavity  opened 
during  the  operation,  numerous  dilated  veins  were 
visible  on  the  anterior  wall  of  the  bladder.  The  peri- 
toneum was  turned  back  extensively  by  dissection 
with  gauze  pads,  and  the  sides  and  posterior  surface 
of  the  bladder  to  its  neck  thoroughly  loosened,  so  that 
it  was  free  as  in  a  dog.  On  the  right  side  the  mobili- 
zation was  easy,  but  on  the  left  side,  the  seat  of  the 
growth,  it  was  difficult  to  free  the  bladder,  as  the 
infiltration  of  the  pelvic  connective  tissue  was  exten- 
sive and  adhesions  numerous.  A  small  incision  was 
then  made  in  the  bladder  by  a  stab  of  the  bistoury 


Fig.  1. 

Growth,  removed  by  operation.     Showing  pedicle 

and  bladder  wall  removed. 


Fig.  2. 
Figs.  2,  3,  4,  5,  6,  7  and  8.  —  Microphotographs  taken 
from  different  sections  of  the  growth. 
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Fig.  3. 
Showing  arrangement  of  cells. 
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Fig.  4. 
Spindle  and  round  cells. 


Round  cells. 


Fig.  6. 
Section  cut  thick. 


Fig.  7. 
Round  cells  predominating. 
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Fig.  8. 
Spindle  and  round  cells. 
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and  two  guy  sutures  placed  through  the  muscular 
coats  of  bladder,  and  two  through  the  mucous  coats, 
and  these  four  sutures  were  used  as  tractors.  The 
incision  was  then  enlarged  from  the  vertex  to  the  neck 
and  Walker's  bladder  retractor  placed  in  position. 
These  tractors  greatly  simplify  bladder  operations 
when  properly  placed.  Immediately  a  tumor  as 
large  as  my  fist  protruded  between  the  tractors. 
The  tumors  were  then  removed  by  clamping  the 
pedicle. 

After  the  tumor  was  out  of  the  way,  the  pedicle 
and  base  portion  of  bladder  was  readily  removed  and 
bladder  sutured  with  catgut.  There  were  no  enlarged 
glands  present.  The  bladder  was  closed  around  the 
tube,  and  a  catheter  was  also  left  in  the  bladder. 
No  bleeding  was  present,  and  fluid  returned  clear 
through  the  tube.  Also,  an  iodoform  pad  was  placed 
along  tube  to  bladder  sides. 

I  felt  we  had  the  tumor  thoroughly  eradicated,  and 
if  the  patient  could  have  withstood  the  shock  of  the 
operation,  which  lasted  only  35  minutes,  the  result 
might  have  been  good.  Prof.  Bockenheimer,  of 
Berlin,  reports  a  similar  case  recently,  with  cure  of 
patient. 

Examination  of  specimen  (by  Drs.  Moseley  and 
Klopfenstein)  showed  it  to  be  a  mixed-celled  sarcoma 
(fibro-myo,  spindled  round  cells). 

Thirty-six  hours  after  operation,  patient  died. 
Post-mortem  was  refused. 

Bransford  Lewis  says: 

"Tumors  of  the  bladder  formerly  had  little  recog- 
nition as  such  from  clinicians,  but  modern  methods  of 
investigation  and  instruments  of  precision  have  ren- 
dered possible  the  diagnosis,  and  surgery  has  done 
much  to  make  the  advance  of  practical  benefit." 

Classification.  Vesical  tumors  have  been  divided 
into  benign  and  malignant,  but  sequences  of  the  clinic 
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show  that  such  division  is  not  always  tenable:  that 
so-called  benign  tumors  commonly  exhibit  an  almost 
inevitable  tendency  to  recur  and  finally  to  merge  into 
a  definitely  malignant  growth. 

Kiister's  classification,  quoted  by  Davis,  is  probably 
the  most  practicable  for  the  present: 

1.  Epithelial  group:  Papilloma,  Carcinoma,  Ade- 
noma, Cysts  (dermoids). 

2.  Connective  tissue  group:  Sarcoma,  Myxoma, 
Fibroma,  Angeioma. 

3.  Muscular  group:    Myoma. 

Clinical  observation  has  taught  that  tumors  of  the 
bladder  affect  males  almost  three  times  as  often  as 
females;  that  they  are  especially  prone  to  occur, 
primarily,  in  the  proximity  of  the  ureteral  openings 
and  the  trigone.  Secondary  tumors  are  engrafted 
at  other  parts  of  the  bladder  from  contact  with  the 
original  growth  when  the  bladder  is  empty. 

Sarcomata  manifest  themselves  particularly  in 
childhood;  papillomata,  in  middle  life;  carcinomata, 
after  forty-five.  Sarcomata  are  exceedingly  rapid 
in  their  growth,  attaining  large  development  within 
a  few  weeks,  while  the  remainder  vary  from  a  very 
slow  growth  to  a  moderately  rapid  one. 

As  a  geneial  rule,  malignant  tumors  tend  to  infil- 
trate the  bladder  wall,  and  extend  by  further  involve- 
ment of  the  wall,  so  that  their  extirpation  necessarily 
demands  the  coincident  removal  of  more  or  less 
bladder-structure.  Those  of  the  so-called  benign 
type  tend  more  to  pedunculation,  and  their  growth 
is  in  the  direction  of  least  resistance;  that  is,  into 
the  bladder  cavity.  Their  removal,  therefore,  requires 
less  radical  methods  than  the  other. 

The  pedunculated,  polypoid  tumors  vary  from  soft, 
filmy,  finibracated  masses  floating  in  the  fluid,  as  seen 
by  the   cystoscope,  to  firmer  cauliflower-like  bodies 
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attached  to  the  bladder  wall  by  pedicles  of  greater  or 
less  size.     They  are  freely  movable  within  the  cavity. 

The  opposing  type  present  the  sessile  appearance, 
with  broad  attachments  and  involvement  of  vesical 
structure;  of  rugged,  ulcerated  surface,  with  gaping 
fissures,  from  which  blood  may  be  oozing  at  the  time 
of  observation. 

These  growths  are  not  only  immovable  in  them- 
selves, but  they  change  the  vesical  walls  into  a  dense 
mass  of  board-like  hardness,  often  palpable  through 
the  rectum  or  the  abdominal  wall. 


SPECIAL  TYPES  OF  VESICAL  OBSTRUCTIONS. 


CHARLES  H.  CHETWOOD, 
NEW  YORK. 


It  is  difficult  to  approach  the  subject  of  obstructions 
about  the  neck  of  the  bladder  with  a  clear  under- 
standing of  all  that  this  phrase  implies,  and  seem- 
ingly it  always  has  been,  —  which  is  due,  apparently, 
to  a  confusion  of  terms.  It  was  so  away  back  in 
1840  —  seventy-five  years  ago  —  when  Mercier  made 
his  still  often  quoted  contribution  on  the  "Causes 
of  Retention  of  Urine  in  the  Aged."  It  was  still  so 
in  1875,  at  the  time  of  the  extensive  investigation  of 
Socin.  It  was  so  when  the  exhaustive  researches 
of  Ciechanowski  were  published,  in  1902.  And  it 
remained  so  after  this  memorable  work,  and  re- 
mains so,  to  a  certain  degree,  in  the  minds  of  many 
of  our  modern  observers. 

We  are  too  familiar  with  the  types  of  prostatic 
obstruction  which  are  described  as  lateral,  bilateral, 
and  median  lobe  hypertrophy;  and  for  the  treat- 
ment of  this  condition  the  controversy  between  the 
merits  of  suprapubic  and  perineal  prostatectomy 
has  diverted  attention  from  the  consideration  of  other 
equally  important  conditions  which  produce  obstruc- 
tion around  the  neck  of  the  bladder. 

Ciechanowski 's  conclusions  have  been  rejected  by 
the  majority  of  observers,  namely,  the  inflammatory 
and  probable  gonorrhceal  origin  of  most  cases  of 
prostatic  enlargement;  yet  the  same  author  has  set 
forth  in  clear  terms  much  that  is  true,  particularly 
in  relation  to  the  importance  of  inflammation  as  a 
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principal  and  contributory  element  in  the  end- 
result  of  obstructive  prostatic  and  vesical  conditions. 
And,  of  course,  it  is  the  end-result  that  has  the 
greatest  significance  in  weighing  the  value  of  any 
operation.  The  peculiar  importance  that  is  given, 
on  the  other  hand,  to  the  mortality  percentage,  apart 
from  other  considerations,  would  convey  the  belief 
that  surgical  skill  in  operating  bore  a  direct  relation- 
ship to  such  mortality  rate;  whereas  in  a  certain 
percentage  of  cases  it  makes  little  difference  who 
operates,  as  there  are  certain  conditions  that  belong 
to  the  pathological  and  clinical  history  that  have 
a  much  greater  determining  influence  upon  the 
surgical  outcome,  and  this  is  brought  to  light  by  a 
proper  analysis  of  each  individual  case. 

I  will  not  undertake  to  enumerate  all  of  the  im- 
portant features  that  should  determine  a  classification 
of  cases.  It  is  unnecessary  to  state,  however,  that 
an  analysis  based  upon  the  size  of  the  growth,  the 
amount  of  residual  urine,  the  activity  of  the  urinary 
symptom,  affords  a  very  inadequate  idea  of  the 
seriousness  of  a  given  case.  And  while  these  factors 
have  some  bearing  upon  the  question  of  operation, 
they  give  no  indication  as  to  its  magnitude  or  prog- 
nosis. We  know  that  the  condition  of  the  kidneys  is 
of  important  moment  in  connection  with  all  surgical 
operations,  in  any  part  of  the  body,  but  reaches  a 
prime  significance  in  operations  upon  the  urinary 
apparatus.  The  involvement  of  the  kidney  is  an 
important  element  in  determining  the  prognosis  of 
prostatectomy.  Moveover,  a  series  of  classified 
cases  have  a  better  prognosis  in  one  stage  of  this 
malady  than  in  another  stage  thereof.  This  is  so 
self-evident  that  it  is  only  mentioned  as  part  of  an 
appeal  to  arrange  the  cases  for  discussion  and  report 
with  a  view  to  the  considerations  based  upon  analysis 
of  the  principal  features  belonging  to  them. 
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The  phase  of  this  subject  to  which  I  desire  to  give 
emphasis  has  reference  to  the  structural  composition 
of  prostatic  and  vesical  obstructions  and  its  bearing 
upon  the  operative  end-result. 

Generally  speaking,  we  have  three  types  of  pros- 
tatic enlargement:  adenomatous,  fibrous  and  malig- 
nant. Of  the  last,  or  malignant  variety,  I  shall 
have  nothing  to  say,  but  shall  confine  my  remarks 
to  the  adenomatous  and  fibrous  types  of  prostatic 
growths. 

In  brief  terms,  we  understand  that  the  pathology 
of  prostatic  hypertrophy  involves  a  more  or  less 
extensive  over-production  of  the  glandular  and 
intervening  connective-tissue  elements  of  the  normal 
histological  structure,  which  has  been  designated 
as  hyperplasia.  It  is  a  well  recognized  fact  that 
as  the  glandular  or  connective  tissue  elements  pre- 
dominate, so  is  there,  in  the  former,  a  softer,  as  in 
the  latter  a  harder  growth  of  prostate.  This  vari- 
ation is  readily  recognized,  but  it  does  not  embrace 
that  which  I  desire  to  classify  as  the  hard  or  fibrous 
prostate.  While  there  may  be  a  difference  of  opinion 
in  this  respect,  I  deem  that  it  is  desirable  here  to  denote 
as  the  representative  example  of  different  classes, 
the  extreme  types  of  such,  in  order  to  make  the 
distinction  perfectly  clear.  We  have  in  the  case 
histories  of  many  prostatics  the  indication  of  the 
existence  at  one  time  or  another  of  the  presence  of 
inflammation.  This  may  be  due  to  a  specific  bacterial 
invasion,  such  as  gonorrhoea  of  acute  degree,  or  low 
grade  chronic  inflammation  of  the  ordinary  pyogenic 
organisms ;  it  may  be  due  to  the  trauma  of  a  foreign 
body.  It  may  be  confined  to  the  vesical  cavity,  in 
the  form  of  a  cystitis,  when  it  may  have  no  appre- 
ciable influence  upon  the  composition  of  the  growth 
inside  of  this  viscus.  But  it  may  be  submucous 
in  location.     In  this  case  it  is  the  cause  of  the  re- 


247 


production  of  that  essential  inflammatory  tissue, 
fibro-plastic  material.  Now  this  is  not  what  results 
from  a  greater  degree  of  connective  tissue  in  the 
ordinary  glandular  enlargement,  but  of  an  essentially 
morbid  tissue,  the  tendency  of  which  is  to  encroach 
upon  the  pre-existent  glandular  structure,  and,  by 
eliminating  most  of  it,  preclude  its  further  growth  or 
development.  From  this  is  evolved  what  might  be 
fittingly  called  the  true  fibrous  prostate,  so  typical 
in  its  composition  of  characteristic  density  and 
material,  and  its  presence  has  a  most  important 
bearing  upon  the  technic  of  operation,  and  upon  the 
prognosis,  or  degree  of  success,  thereafter. 

From  studying  the  pathological  anatomy  of  hyper- 
trophy of  the  prostate  we  have  learned  of  the  pre- 
dilection of  glandular  hypertrophy  for  the  middle 
lobe;  that  the  extension  of  its  growth  is  in  the  direc- 
tion of  least  resistance  upward  into  the  bladder,  and 
backward  into  the  rectum  —  and  that  the  so-called 
capsular  boundaries  of  such  a  tumor  are  formed  by 
the  compressed  and  atrophied  prostatic  structure. 
In  a  soft  prostate  this  affords  a  very  helpful  means 
of  enucleating  the  part  to  be  removed  —  the  more 
so  when  the  glandular  element  predominates,  and 
relatively  less  so  when  the  connective  tissue  inter- 
venes. 

Now,  the  true  hard  or  fibrous  prostate  is  not,  as 
some  have  alleged,  a  secondary  or  more  advanced 
stage  of  the  first  variety,  but  a  distinct  and  individual 
formation.  It  therefore  is  likely  to  grow  in  different 
portions  of  the  gland  and  of  the  adjacent  structures 
that  have  variable  anatomical  limitations,  such  as 
the  sphincteric  ring  and  the  trigone.  Or,  if  they 
involve  the  middle  lobe  proper,  the  inflammatory 
degree  being  of  such  intensity  that  the  glandular 
elements  are  excluded  early  in  the  progress  of  the 
morbid   process,   so  is  determined   a  small,   fibrous 


248 


growth  at  this  site.  The  degree  of  obstruction  may 
be  just  the  same  from  such  a  growth,  be  it  lobular 
or  concentric,  as  that  of  a  much  larger  lobulated 
prostatic  growth.  Other  clinical  evidences  of  this 
variety  are  more  likely  to  be  those,  I  believe,  which 
signifiy  the  so-called  irritable  prostate,  characterized 
by  an  undue  frequency  of  urination,  of  much  greater 
activity  at  night  time,  with  small  quantities  of  urine, 
in  distinction  from  the  progressively  enlarging  adeno- 
matous obstructive  prostate,  with  dilating  bladder, 
until  complete  retention  and  much  distention  have 
ensued,  causing  nocturnal  overflow,  instead  of  spas- 
modic incontinence. 

While  Ciechanowski's  theory  regarding  the  in- 
flammatory origin  of  prostatic  hypertrophy  has  not 
been  generally  endorsed,  it  is  far  from  being  without 
supporters.  It  cannot  reasonably  be  accepted  as 
the  sole  explanation  of  this  morbid  condition  of 
advancing  years.  Whatever  position  we  may  take, 
however,  upon  the  question  of  the  causative  agency 
of  inflammation  of  prostatic  hypertrophy,  per  se, 
we  must  at  least  admit  the  important  bearing  that 
inflammation  has  upon  all  of  those  structures  that 
are  concerned  in  the  production  of  the  symptoms 
that  demand  relief  —  a  superadded  agency  that 
must  be  reckoned  with.  It  is  this  element  that 
affects  the  activity  of  the  symptoms,  the  facility  of 
operating,  and  the  ultimate  result  to  be  expected, 
following  operation.  It  is  therefore  a  most  important 
element  to  be  weighed  in  the  analysis  of  any  case. 

In  the  first  place,  as  regards  the  clinical  symptoms. 
Without  inflammation,  there  are  no  clinical  symptoms 
of  prostatic  hypertrophy  until  much  mechanical 
obstruction  supervenes.  We  frequently  witness  the 
dilatation  of  an  obstructed  bladder,  until  it  is  capable 
of  retaining  several  pints  of  urine,  before  the  patient 
deems  it  necessary  to  seek  medical  or  surgical  aid. 
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How  different  it  is,  however,  with  cystitis!  When 
the  cystitis  is  present  at  any  stage  of  the  malady, 
then  we  have  that  train  of  symptoms  which  is  identi- 
fied by  the  name  of  "prostatism,"  but  is  largely  con- 
tributed to  by  inflammation  of  the  bladder. 

With  this  same  element  of  inflammation  extending 
itself  further,  leaving  out  entirely  the  remote  effect 
upon  the  kidneys,  we  have  a  more  deep-seated  con- 
dition, a  deposit  of  that  fibro-plastic  material  that 
characterizes  inflammation  beneath  the  mucosa.  If 
this  is  localized  in  the  region  of  the  vesical  sphincter 
there  may  be  a  contracture  of  the  neck  of  the  bladder. 
If  it  is  more  generalized  we  are  likely  to  have  a  per- 
manently contracted  bladder  capacity.  Both  of 
these  conditions  may  exist  independent  of  or  in  com- 
bination with  the  true  types  of  adenomatous  prostatic 
hypertrophy;  therefore  both  have  a  very  important 
bearing  upon  the  operative  procedure  and  the  result 
attained  thereafter.  When  this  inflammatory  process 
is  circumscribed,  being  confined  to  the  limits  of  the 
prostate  itself,  in  certain  cases,  it  is  not  difficult  to 
understand  how  there  is  produced  a  hard  and  con- 
tracted body,  owing  to  the  deposit  of  fibro-plastic 
material  and  the  elimination  of  glandular  substance, 
which  may  form  the  small,  so-called  hard  prostate, 
in  the  median  isthmus;  or  a  circumferential  deposit 
around  the  sphincteric  orifice,  producing  contraction, 
in  which  instance  it  may  belong  to  the  class  of  stricture 
of  the  outlet,  contracture,  or  the  circular  type  of 
prostatic  obstruction.  Therefore,  the  small,  hard 
prostate,  the  prostatic  type  of  contracture,  and  the 
prostatic  variety  of  stricture,  are  all  allied  to  each 
other  and  are  different  degrees  or  variations  of  a 
similar  pathological  process. 

So  much  for  certain  differences  in  pathology  and 
clinical  symptoms.  Lastly,  a  very  important  dif- 
ference is  that  which  affects  the  ability  to  treat  these 
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various  conditions  surgically.  As  has  already  been 
stated,  and  as  is  generally  known,  the  soft  or  ade- 
nomatous prostate  is  easily  removed,  both  by  perineal 
and  suprapubic  approach,  and  the  difficulty  is  in 
inverse  ratio  to  its  size.  The  fibrous  prostate  cannot 
be  removed  by  enucleation,  and  attempt  at  such  will 
lead  the  inexperienced  surgeon  into  a  tedious,  unsur- 
gical,  and  sometimes  disastrous  situation  of  lacerated 
structure,  and  unsatisfactory  attempt  at  removal 
of  the  obstructing  area,  to  be  followed  later  by  a 
cicatricial  contraction  which  will  leave  the  patient 
unrelieved,  if  he  has  not  been  carried  off  by  a  urinary 
infection  or  septic  thrombosis  and  embolism. 

I  have  had  occasions  to  operate  on  account  of  com- 
plete retention  of  urine,  which  proved  to  be  due  to  a 
fibrous  contraction  of  the  bladder  outlet,  following 
a  previous  attempt  to  remove  a  fibrous  prostate.  In 
such  instances  there  has  been  found  a  tight  ring  at 
the  neck  of  the  bladder,  in  place  of  the  normal  elas- 
ticity. Of  course,  this  may  have  been  present  at  the 
time  of  the  first  operation,  but  it  is  difficult  to  under- 
stand how  it  could  be  overlooked.  At  all  events,  it 
is  more  apt  to  be  a  sequence  of  the  removal  of  a  fibrous 
growth  than  one  of  the  adenomatous  variety.  I  have 
operated  suprapubically  some  time  after  a  strenuous 
undertaking  at  removal  of  a  fibrous  prostate  perineally, 
and  have  found  that  such  attempt  has  occasioned  so 
much  laceration  that  the  prevesical  structures  were 
invaded,  with  infection  of  the  space  of  Retzius.  There 
had  resulted  a  perivesical  inflammation,  and  permanent 
contraction  and  limitation  of  the  bladder  and  its 
capacity.  It  is  these  surgical  enormities,  and  I  have 
had  my  share  of  them,  by  priority  as  well  as  by  suc- 
cession, that  make  us  stop  and  think  before  proceeding 
aimlessly. 

This  type  of  prostatic  fibrous  intrusion  should  be 
handled  according  to  its  location  and  extent,  to  be 
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carefully  observed,  previous  to  operation,  by  deliberate 
cystoscopic  study.  When  the  obstruction  consists 
of  a  distinct  bar  or  bridge  formation,  my  early  and 
late  experience  agree  in  favoring  the  galvano-cautery 
incision  through  a  perineal  opening,  provided  there 
be  no  intraurethral  obstruction  or  periurethral  involve- 
ment, so  that  the  way  can  be  cleared  by  such  incision, 
without  invading  too  deeply  the  prostatic  structures. 
Unless  proper  consideration  be  given  to  this  important 
point,  the  result  of  the  procedure  will  be  seriously 
impaired,  and  a  valuable  technic  discredited. 

Some  types  of  small,  fibrous  prostate,  that  are 
anterior  to  the  urethral  orifice,  may  be  better  attacked 
by  careful  dissection  through  perineal  incision.  In 
these  cases  it  is  desirable  to  accomplish  the  removal 
of  tissue,  if  possible,  by  submucous  incision.  It  is, 
furthermore,  important  to  have  in  mind  the  pathologi- 
cal formation  of  the  condition  attacked,  in  that,  it 
being  a  fibro-plastic  deposit,  more  or  less  diffuse  around 
the  bladder  outlet,  is  likely  to  invade  the  muscular 
tissue  of  the  sphincter,  which  latter  is  already  im- 
paired, and  will  perhaps  be  further  so  by  removal 
of  the  encroaching  structure.  It  is  on  this  account 
especially  demanded,  in  these  cases  of  perineal  opera- 
tion, that  strict  regard  be  given  to  the  integrity  of  the 
external  sphincter  surrounding  the  membranous 
urethra,  as  it  is  upon  this  that  the  future  bladder 
retention  must  rely.  In  entering  the  perineal  body, 
incision  of  the  deep  structures  should  be  made  well 
behind  the  bulb,  and  retraction  forward  should  be 
facilitated  by  severing  the  central  tendon.  Exposure 
of  the  apex  of  the  prostate  is  then  accomplished,  as 
in  extraurethral  prostatectomy,  and  removal  of  the 
invading  tissue  carefully  conducted,  when  possible, 
under  the  eye,  and  if  not,  by  deliberate  excision,  not 
by  blunt  enucleation.  It  is  much  better  to  make 
more  than  one  incursion  against  the  obstacle  attacked 
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than  to  forfeit  anything  by  doing  too  much  at  one 
attempt  at  its  removal.  It  is  a  matter  of  first  appre- 
ciating the  actual  conformation  or  structural  abnor- 
mality to  be  dealt  with,  and  then  of  doing  enough, 
without  the  penalty  of  overdoing  it. 

Other  forms  of  fibrous  prostate  which  lie  in  the 
isthmus  behind  the  urethral  orifice  may  be  reached 
by  suprapubic  section.  In  these  instances  the  under 
taking  should  be  equally  deliberate,  and  pursued 
with  direct  ocular  inspection.  Some  of  these  cases 
may  be  successfully  treated  when  the  internal  urethral 
orifice  is  exposed  to  view  suprapubically  by  forced 
divulsion  thereof,  to  the  extent  of  splitting  the  sphinc- 
teric  ring.  Some  of  the  cases  will  be  found  suitable 
for  galvano-cautery  incision  through  the  suprapubic 
wound,  when  examination  with  the  finger  determines 
that  such  an  incision  will  adequately  open  up  the 
bladder  outlet. 

On  the  other  hand,  when  there  is  a  more  extensive 
growth  and  irregular  deposit,  demanding  total  ex- 
cision, this  is  accomplished,  as  in  the  perineal  opera- 
tion, by  submucous  removal,  if  possible,  but  in  any 
case  by  cautious  excision.  At  all  events,  it  should 
be  constantly  remembered  that  the  character  of  the 
tissue  to  be  removed  enhances  the  danger  of  lacera- 
tion into  the  surrounding  structures,  and  the  second- 
ary occurrence  of  urinary  infiltration,  complicating 
the  immediate  and  ultimate  result,  to  the  detriment 
of  both. 

In  conclusion  it  may  be  stated  that  the  clinical 
symptoms  of  prostatic  or  vesical  obstruction  are 
without  a  uniform  anatomical  basis,  whether  they 
occur  in  the  old  or  the  young.  One  of  the  anatomical 
bases  is  to  be  found  in  the  deposit  of  connective 
tissue  or  fibro-plastic  material,  at  the  expense  of  the 
normal  glandular  or  muscular  substance,  when  as  a 
result  of  such  deposit  there  occurs  an  orificial  obstruc- 


253 


lion  of  the  bladder ;  or  if,  on  the  other  hand,  a  pros- 
tatic hypertrophy  exists,  causing  obstruction,  such 
mechanical  interference  is  responsible  for  part  of  the 
symptoms ;  and  after  the  removal  of  such  obstruction, 
the  function  of  the  bladder  returns  to  normal  pro- 
vided that  the  wall  of  the  bladder  has  not  suffered 
marked  permanent  changes  in  structure.  In  a  word, 
age  and  mechanical  obstruction  are  both  important 
factors  in  influencing  the  degree  of  irremediable 
changes  in  the  bladder  wall,  and  the  highest  degree 
is  reached  when,  to  the  other  influence,  is  added  a 
chronic  inflammatory  process. 


VESICAL   OBSTRUCTION    BY    DISEASED 
SEMINAL  VESICLES. 


WILLIAM  T.  BELFIELD, 
CHICAGO. 


Since  the  seminal  vesicles,  enclosed  in  unyielding 
fascial  envelopes,  are  closely  bound  to  the  base  of 
the  bladder,  infections  of  the  former  may,  and  often 
do,  induce  lesions  of  the  bladder-opening  mechanism 
which  result  in  partial  or  complete  retention  of  urine. 
These  lesions  are: 

1.  Acute  infections  of  the  vesicles,  causing  in- 
flammatory swelling  of  the  bladder-neck:  the  con- 
sequent inability  to  open  the  vesical  orifice  (like  the 
inability  to  open  oedematous  eyelids)  results  in 
partial  or  even  complete  retention  of  urine.  This 
sequence  is  familiar  as  a  feature  of  acute  gonorrhoea; 
the  swelling  of  the  bladder-neck  may  result  in  com- 
plete retention  of  urine  and  compel  the  use  of  the 
catheter  until  the  distended  vesicle  discharges  its 
contents  into  the  urethra;  whereupon  the  oedema 
of  the  bladder-neck  rapidly  subsides  and  the  urinary 
retention  ceases.  This  sequence  of  events  is  com- 
monly ascribed  to  the  formation  and  bursting  of  a 
prostatic  abscess;  that  it  is  often  due  to  a  vesicular 
abscess  has  been  repeatedly  demonstrated  in  my 
clinic  at  Rush  College,  where  the  straining,  distended 
bladder  has  been  promptly  relieved  by  washing  out 
the  infected  vesicles  through  vasostomy,  without  any 
treatment  directed  to  the  prostate  or  bladder. 

2.  Chronic  infections  of  the  vesicles,  ivith  chronic 
partial  retention  of  urine.     Some  twenty  years  ago, 
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bilateral  vasectomy  was  extensively  practised  for  the 
relief  of  bladder  troubles  which,  because  the  subjects 
were  elderly  men,  were  ascribed,  through  lack  of 
discrimination,  to  prostatic  enlargement.  Marked 
improvement,  amounting  sometimes  to  permanent, 
symptomatic  cure  with  virtual  disappearance  of 
residual  urine,  was  observed  by  many  operators  in 
a  minority  of  cases  so  treated;  some  noted  surgeons 
(Rovsing,  for  example)  reported  equal  success  in  a 
decided  majority  of  their  cases. 

Yet  we  now  know  that  occlusion  of  both  vasa, 
whether  through  bilateral  epididymitis  or  through 
surgical  interference,  has  no  appreciable  effect  upon 
the  structure  of  the  prostate,  normal  or  other.  In- 
deed, the  only  possible  explanation  of  the  abolition 
of  residual  urine  in  elderly  men  through  vasectomy  — 
which,  like  many  others,  I  have  personally  witnessed — 
is  the  proven  abolition  of  secretion  and  function  in 
the  seminal  vesicles.  To  this  innocuous  desuetude 
of  the  vesicles,  rather  than  to  any  effect  upon  the 
prostate,  must  be  ascribed  the  improvement  of  the 
bladder  function  often  achieved  through  bilateral 
vasectomy.  That  this  operation  must  fail  to  relieve 
retention  due  to  actual  prostatic  hypertrophy,  is 
equally  obvious. 

3.  Fibroid  induration  of  the  bladder-base  and  neck, 
resulting  from  perivesicular  infections.  Our  experi- 
ence in  the  removal  of  obstructions  to  urination  in 
elderly  men  comprises  four  stages :  first,  we  recognized 
only  the  obvious  mechanical  obstacles,  the  prostatic 
adenomata;  second,  we  learned  that  fibroid  degene- 
ration of  the  vesical  orifice,  which  exists  with  as  well 
as  without  actual  hypertrophy,  is  a  frequent  factor 
in  chronic  urinary  retention;  third,  we  learned 
through  the  practice  of  vasectomy,  that  the  obstacle 
to  urination  may  lie  in  infections  of  the  seminal 
vesicles;  and  fourth,  we  are  learning  that  through 
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retrovesical  infections  the  bladder  may  become 
permanently  incapable  of  complete  evacuation,  even 
though  no  mechanical  obstruction  exists.  Thus  a 
man  forty-two  years  old  developed  a  severe  infection 
of  vesicles  and  perivesicular  tissues,  with  complete 
retention  of  urine.  Irrigation  of  both  vesicles  gave 
but  slight  relief.  Six  days  after  the  initial  chill, 
incision  into  the  rectovesical  tissue  evacuated  much 
pus  (streptococcus  and  colon  bacillus).  Five  years 
later  the  bladder  retains  four  ounces  residual  urine, 
though  no  obstruction  exists,  and  the  rectovesical 
tissue  feels  like  a  scar. 

4.  Carcinoma  of  the  seminal  vesicles  has  in  two 
cases  (diag^nosis  confirmed  at  autopsy)  caused  in  one 
case  partial,  in  the  other  complete  retention  of  urine. 
In  the  latter,  operated  at  St.  Luke's  Hospital,  no 
obstruction  whatever  could  be  discovered  in  the 
bladder  or  urinary  exit;  yet  retention  was  complete 
until  relieved  by  a  suprapubic  drain,  inserted  more 
than  a  year  before  death,  which  resulted  from  meta- 
stases in  the  liver. 


Primary  carcinoma  of  seminal  vesicle.  Rontgenogram 
(retouched)  of  both  vesicles  filled  with  collargol  solution  a 
year  before  death,  showing  obliteration  of  upper  part  of 
cavity  of  diseased  vesicle. 


REMARKS    ON    THE    CLINICAL    TYPES    OF 

PROSTATIC  OBSTRUCTION  AND  THEIR 

SURGICAL   MANAGEMENT. 


H.  A.  FOWLER, 
WASHINGTON,  D.  C. 


In  any  comprehensive  discussion  of  the  indications 
for  surgical  interference  in  obstruction  of  the  vesical 
outlet,  it  would  be  necessary,  in  the  first  place,  to 
consider  in  detail  the  underlying  conditions  pro- 
ducing obstruction  at  this  level,  and  to  consider  the 
character  and  degree  of  obstruction  produced.  It 
would  then  be  in  order  to  discuss  the  indications  for 
surgical  interference  in  each  group  of  cases  separately. 
When  we  consider  the  various  pathological  lesions 
at  the  level  of  the  bladder  orifice,  lesions  of  the  seminal 
vesicles,  inflammatory  changes  resulting  in  con- 
tracture, deep  urethral  stricture  and  papilloma, 
vesical  growths  at  or  near  the  sphincteric  margin, 
and  prostatic  adenoma,  abscess,  tumors,  and  sclerosis, 
which  result  in  interference  with  urination  and  pro- 
duce obstructive  symptoms,  we  can  readily  under- 
stand that  such  an  ambitious  undertaking  as  that 
indicated  would  far  exceed  the  limits  of  several  papers 
and  would  really  cover  the  whole  subject  contem- 
plated in  this  symposium.  The  time  allowed  does 
not  even  permit  a  thorough  discussion  of  the  role 
played  by  the  prostate  in  the  production  of  obstruc- 
tion, a,nd  to  outline  the  indications  for  surgical  inter- 
ference in  the  different  forms  of  prostatic  obstruction. 
I  shall  therefore  limit  my  contribution  to  this  sym- 
posium to  some  remarks  on  the  clinical  types  of  pros- 
tatic obstruction  and  their  surgical  management. 
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Important  as  the  other  lesions  are  from  the  stand- 
point of  diagnosis  and  the  selection  of  appropriate 
treatment,  it  is  nevertheless  true  that  in  the  majority 
of  cases,  obstruction  at  the  vesical  outlet  is  due  to, 
or  associated  with,  changes  in  the  prostate  gland,  and 
the  application  of  appropriate  treatment  directed 
at  the  prostatic  lesion  is  followed  by  the  relief  of  the 
symptoms  of  obstruction.  Ally  obstruction  at  the 
vesical  neck  results  in  vesical  retention.  This  varies 
in  amount  from  a  few  drams  of  residual  urine  to  com- 
plete retention.  As  a  result  of  the  obstruction,  there 
is  also  difficulty  in  voiding.  This  may  be  so  slight 
as  to  be  scarcely  noticeable,  or  it  may  be  extreme,  and 
dominate  the  whole  clinical  picture,  marked  fre- 
quency, urgency,  tenesmus,  hemorrhage,  etc.  The 
degree  of  obstruction,  therefore,  is  to  be  measured  by 
(1)  the  degree  of  vesical  retention,  and  (2)  the  degree 
of  difficulty  in  urination. 

It  is  a  well  recognized  fact  that  there  is  no  constant 
relation  between  the  degree  of  obstruction  produced 
and  the  character  and  extent  of  the  changes  in  the 
prostate.  For  example,  a  prostate  weighing  200 
grains  and  another  weighing  20  grams  may  produce 
the  same  degree  of  obstruction;  the  symptoms  in 
the  one  case  are  quite  as  marked  as  in  the  other.  A 
man  with  a  huge  bilateral  prostatic  adenoma  may 
have  no  residual  urine  whatever,  and  present  few  or 
no  other  symptoms  of  obstruction,  while  another 
patient,  with  only  slight  changes  in  the  prostate,  so 
slight,  indeed  as  to  be  detected  only  by  a  most 
thorough  and  searching  examination,  may  present 
marked  obstructive  symptoms  with  complete  reten- 
tion of  urine.  It  is  abundantly  evident  from  obser- 
vations of  this  kind,  which  are  not  isolated  examples, 
but  are,  on  the  contrary,  supported  by  the  experience 
of  every  genito-urinary  surgeon,  that  the  degree  of 
obstruction,  as  measured  by  the  amount  of  residual 
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urine  and  the  difficulty  in  urination,  bears  no  relation 
whatever  to  the  degree  of  enlargement  of  the  prostate 
and  gives  us  no  clue  as  to  the  character  and  extent 
of  prostatic  involvement. 

In  reviewing  my  own  experience,  together  with  the 
literature  relating  to  prostatic  obstruction,  it  seems 
to  me  convenient  for  this  discussion  to  separate  these 
cases  into  several  distinct  and  well  defined  clinical 
types  which  will  embrace  all  the  clinical  forms  of 
prostate  obstruction.  The  basis  for  this  classification 
or  grouping  of  cases  must  of  necessity  be  the  changes 
in  the  prostate  as  determined  by  various  clinical 
methods  of  examination.  Vesical  retention  and  the 
other  sequelae  of  prostatic  retention  are  the  con- 
ditions for  the  relief  of  which  any  surgical  inter- 
ference is  unterdaken.  These  vary  widely  in  different 
cases  belonging  to  the  same  clinical  group  and,  as  we 
have  seen,  bear  no  constant  relation  to  the  form  or 
extent  of  the  obstruction.  But  since  the  obstructive 
symptoms  are  always  associated  with,  and  are  pro- 
duced by,  either  directly  or  indirectly,  the  changes 
in  the  prostate,  the  exact  determination  by  clinical 
methods  of  the  character  and  extent  of  these  changes 
is  essential  to  the  choice  of  appropriate  surgical 
treatment. 

Adopting  the  basis  here  given  for  classification, 
we  recognize  four  distinct  clinical  types  of  prostatic 
obstruction. 

(1)  The  prostate  is  distinctly  enlarged  per  rectum 
(prostatic  hypertrophy — prostatic  adenoma).  This  is 
by  far  the  largest  group  and  includes  all  cases  of  unila- 
teral, bilateral  or  median  lobe  enlargement  in  which 
this  can  be  made  out  by  rectal  examination.  The 
diagnosis  is  confirmed  by  catheterization,  and  the  size 
and  character  of  the  enlargement  can  further  be  de- 
termined by  cystoscopy  when  necessary  or  advisable. 

(2)  The  small  sclerotic  prostate.     Rectal  exam- 
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ination  reveals  the  absence  of  a  large,  soft,  adeno- 
matous gland.  Instead,  the  prostate  is  hard,  firm, 
resistant,  but  elastic.  The  size  may  be  slightly  in- 
creased or  it  may  be  quite  normal,  or  even  atrophic. 
Cystoscopy  is  apt  to  be  more  difficult  than  in  the 
large  adenomatous  variety.  The  irregularity  at  the 
sphincteric  margin  due  to  small  projecting  lobes,  the 
elevation  of  the  urethral  floor  with  the  bas  fond  behind, 
and  the  rectal  examination  with  the  cystoscope  in 
place,  make  the  diagnosis  fairly  easy. 

(3)  Purely  intravesical  growths.  These  patients 
present  the  typical  clinical  picture  of  prostatic  ob- 
struction, but  rectal  examination  reveals  no  enlarge- 
ment or  other  appreciable  change  in  the  gland.  The 
diagnosis  can  be  made  only  by  cystoscopy.  To  this 
type  belong  the  patients  with  wholly  intravesical 
projecting  lobes,  either  lateral  or  median ;  pedunculated 
lobes  springing  from  the  anterior  commisure  or  lateral 
urethral  margin,  and  small  isolated  adenomata, 
involving  Albarran's  group  of  glands  or  prostatic 
glands  at  the  spincteric  margin. 

(4)  Retention  without  apparent  mechanical  ob- 
struction or  demonstrable  cord  lesion.  This  is  the 
most  important  group  from  the  standpoint  of  dif- 
ferential diagnosis.  These  patients  present  the  typical 
characteristic  symptoms  of  prostatic  obstruction, 
but  examination  fails  to  disclose  any  changes  in  the 
prostate  to  account  for  the  vesical  retention.  Guyon 
first  called  attention  to  this  type  of  case  and  referred 
to  the  condition  as  prostatism  without  hypertrophy, 
''prostatisme  suns  prostate.''  In  the  absence  of  ap- 
parent obstruction  at  the  vesical  neck  various  theories 
have  been  proposed  to  explain  the  retention  and 
other  symptoms  of  obstruction.  It  is  unnecessary 
at  this  time  to  review  the  various  explanations  which 
have  been  suggested.  It  is  sufficient  to  point  out 
that  there  is  an  increasing  tendency  to  regard  the 
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vesical  retention  in  these  cases  as  due  to  two,  and 
only  two,  causes;  either  an  unrecognized  mechanical 
obstruction,  or  a  nerve  lesion  involving  the  center 
controlling  the  bladder,  or  interfering  with  its  inner- 
vation. 

Unrecognized  Mechanical  Obstruction.  Evidence  of 
a  convincing  character  is  accumulating  which  tends 
to  support  the  view  that  in  these  cases  of  unexplained 
retention  the  underlying  cause  can  always  be  found 
in  either  a  nerve  lesion  or  an  actual  obstruction  at  the 
vesical  orifice  so  slight,  in  many  cases,  as  to  be  easily 
overlooked  by  the  usual  methods  of  examination, 
and  in  some  cases  recognized  only  by  direct  palpation 
of  the  vesical  outlet  through  the  open  bladder.  The 
three  forms  of  obstruction  so  far  met  with  in  this 
type  of  retention  are,  contracture  of  the  vesical 
outlet  (Keyes,  Chetwood),  median  bar  (Young), 
and  minute  periurethral  adenomata  (Marion,  Ca- 
tarro).  To  these  I  would  add  small  intraurethral 
projecting  prostatic  lobes.  I  have  under  observation 
three  cases  of  vesical  retention  in  which  rectal  exami- 
ation  and  cystoscopy  failed  to  disclose  any  evidence 
of  prostatic  obstruction.  The  caliber  of  the  urethra 
was  undiminished,  large  sounds  passed  to  the  blad- 
der with  ease.  Inspection  of  the  posterior  urethra 
showed  small  well  defined  prostatic  lobes  bulging  into 
the  urethra  from  the  lateral  walls,  and  transforming 
the  lumen  into  a  vertical  slit  quite  as  one  sees  in 
bilateral  hypertrophy.  The  offending  lobes  would 
certainly  have  been  overlooked  in  these  cases  except 
for  the  direct  inspection  of  the  prostatic  urethra 
through  the  cystoscope  during  its  removal.  This 
examination  of  the  posterior  urethra  should  always 
be  made  when  bladder  cystoscopy  fails  to  reveal  an 
adequate  cause  for  retention. 

Nerve  Lesions.  In  every  case  of  vesical  retention 
without   apparent    obstruction    the    possibility   of   a 
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cord  lesion  as  the  aetiological  factor  must  be  con- 
sidered. It  is,  I  believe,  a  well  established  fact  that 
the  first,  and  perhaps  for  years  the  only,  symptoms 
of  tabes  may  be  those  referable  to  the  bladder,  symp- 
toms indistinguishable  from  those  due  to  mechanical 
obstruction.  In  the  absence  of  other  evidence  of  the 
disease,  the  diagnosis  has  not  been  heretofore  always 
easy  to  establish.  At  the  present  time,  however,  the 
newer  aids  to  diagnosis,  the  Wassermann  test  of  the 
blood  and  spinal  fluid,  and  the  protein  content  and 
cell  count  of  the  spinal  fluid,  have  made  it  possible  to 
recognize  tabes  as  the  aetiological  factor  in  many  of 
these  obscure  cases. 

The  point  of  practical  interest  in  this  whole  matter 
is  this;  with  the  means  at  hand  of  more  accurately 
differentiating  between  these  two  forms  of  retention 
the  indications  for  surgical  interference  become  more 
clearly  defined. 

In  cases  of  retention  due  to  a  nerve  lesion  and 
uncomplicated  by  mechanical  obstruction,  any  surgical 
operation  will  be  fruitless  and  may  be  worse  than 
useless.  Experience  in  the  last  two  years  has  shown 
that  in  the  other  types  of  obstruction  where  the 
aetiological  factor  is  so  often  difficult  to  determine  by 
our  clinical  methods  of  examination,  and  at  times 
impossible  to  recognize  except  through  a  cystotomy 
wound,  appropriate  operative  procedures  have  given 
most  brilliant  results.  To  avoid  unnecessary  and 
useless  surgery  on  the  one  hand,  and  on  the  other 
hand  to  give  these  hopeless  cases  the  relief  which 
surgery  offers,  demands  a  careful  differentiation  of 
these  two  forms  of  obstruction,  based  upon  accurate 
preoperative  diagnosis.  And  to  do  this  may  at 
times  tax  the  skill  and  judgment  of  the  most  ac- 
complished genito-urinary  surgeon. 

Surgical  Management.  Success  in  the  surgical 
management    of    patients    suffering    with    prostatic 
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obstruction  depends  upon,  in  the  final  analysis,  a 
complete  preoperative  diagnosis  with  extraordinary 
emphasis  upon '  'complete. ' '  Obviously  the  first  step  is 
to  determine  the  character  and  extent  of  the  obstruc- 
tion. Upon  these  data  is  based  the  selection  of  the 
appropriate  surgical  procedure,  according  to  the  indi- 
vidual operator's  experience  and  judgment.  Equally 
important  is  the  determination  of  the  patient's  fitness 
to  undergo  an  operation  and  the  necessity  for,  and 
amount  of,  preliminary  treatment  required  to  assure 
a  certain  and  quiet  convalescence.  It  is  hardly 
necessary  to  consider  here  the  detailed  steps  of  the 
various  methods  of  examination  leading  to  a  com- 
plete diagnosis.  These  necessarily  vary  in  different 
cases  and  in  different  clinical  types  of  obstruction. 
But  one  cannot  too  often  insist  upon  the  importance 
of  a  thorough,  careful  preliminary  study  of  each 
individual  case  as  a  basis  for  sound  surgical  judg- 
ment. 

In  the  first  three  clinical  types  of  prostatic  obstruc- 
tion, enumerated  above,  removal  of  the  obstruction 
by  a  prostatectomy  is  clearly  indicated.  Whatever 
may  be  the  cause  of  the  vesical  retention  in  these 
cases,  removal  of  the  obstructing  prostate  is  followed 
by  complete  relief  of  rentention  and  the  other  obstruc- 
tive symptom's.  The  perineal  and  sliprapubic  opera- 
tions have  now  been  standardized  to  such  an  extent 
that  the  operative  technic  differs  only  in  certain 
details  in  the  practice  of  different  surgeons.  The 
choice  of  operations  will  depend  upon  individual 
preference. 

I  do  not  wish  to  raise  the  question  or  to  discuss 
the  relative  merits  of  the  two  operations.  But  it  is 
my  personal  belief  that  the  suprapubic  operation 
adequately  meets  the  requirements  in  every  case 
where  a  prostatectomy  is  indicated.  In  the  adeno- 
matous variety  of  prostatic  enlargement  the  removal 
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of  the  obstructing  adenoma  is  easily  accomplished. 
The  small,  adherent,  sclerotic  prostate  is  the  most 
difficult  variety  to  deal  with  surgically.  It  is  in  this 
class  of  cases  that  the  perineal  operation  is  supposed 
to  present  distinct  advantages,  particularly  if  the 
patient  is  large  and  fat.  These  are  without  doubt 
the  most  difficult  cases  for  a  prostatectomy  by  either 
method.  But  I  am  of  the  opinion  that  these  difficul- 
ties are  technically  just  as  great  by  the  perineal  route 
as  by  the  suprapubic,  while  the  functional  results 
obtained  by  the  high  operation  are  likely  to  be  more 
satisfactory  in  a  large  per  cent  of  cases.  This  I  believe 
is  due  to  the  more  thorough  and  complete  removal 
of  the  dense  fibrous  tissue  surrounding  the  vesical 
neck  in  these  cases,  which  produces  a  relative  stenosis 
and  an  elevation  of  the  floor  of  the  urethral  orifice. 

If  the  indications  for  surgical  interference  are  clear 
in  the  first  three  clinical  types  of  prostatic  obstructions, 
the  surgical  management  of  the  last  group,  namely, 
the  cases  without  apparent  mechanical  obstruction 
or  demonstrable  cord  lesion,  presents  greater  diffi- 
culties. As  already  pointed  out,  many  of  these  cases 
without  apparent  obstruction  do,  as  a  matter  of  fact, 
present  changes  in  or  about  the  vesical  neck,  which 
are  easily  overlooked  by  the  usual  methods  of  examina- 
tion. That  these  changes  are  sufficient  to  account 
for  the  vesical  retention  is  evidenced  by  the  fact  that 
appropriate  surgical  methods  directed  toward  their 
correction  are  followed  by  a  restoration  of  the  normal 
bladder  function. 

Relative  stenosis  of  the  vesical  orifice  in  the  form 
of  contracture,  or  a  median  bar,  has  been  found  the 
most  common  pathological  condition  in  these  oases 
of  obscure  retention.  With  the  bladder  opened  above 
the  pubis  a  rigid,  unyielding,  contracted  orifice  is  felt 
on  attempting  to  introduce  the  finger  into  the  pros- 
tatic urethra.     The  urethral  opening  is  often  elevated 
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a  considerable  distance  above  the  trigone.  In  one 
case  the  stenosis  was  so  extreme  that  with  the  bladder 
opened  above  the  pubis  we  noted  a  decided  blanching 
of  the  mucosa  about  the  orifice  from  pressure  on 
introducing  an  ordinary  silver  catheter.  In  this  case 
the  stenosis  was  relieved  by  the  removal  with  an 
electric  cautery  of  a  wedge-spaped  piece  of  tissue 
from  the  floor  of  the  outlet  extending  completely 
through  the  constricting  ring.  The  pathology  of  this 
form  of  obstruction  is  not  well  understood.  The 
underlying  pathological  changes  have  not  been  suf- 
ficiently studied.  And  we  are  not  able,  therefore, 
to  state  definitely  just  what  the  aetiological  factors 
are  which  are  responsible  for  these  changes.  Clini- 
cally we  recognize  a  stenosis  of  the  vesical  outlet  in 
the  form  of  a  dense,  unyielding  ring  of  tissue,  and  it 
is  generally  assumed  that  the  changes  are  inflamma- 
tory in  nature,  and  the  result  of  a  deposit  of  scar 
tissue.  This  assumption,  so  far  as  I  know,  is  not  based 
upon  any  extensive  histological  studies.  Additional 
study  of  a  larger  amount  of  material  is  necessary  in 
order  to  clear  up  the  question  of  the  pathology  of  this 
form  of  obstruction,  and  to  aid  us  in  the  selection  of 
appropriate  treatment  in  individual  cases. 

In  an  important  paper  in  the  Journal  d' Urologie, 
1912,  Marion  has  reported  several  cases  of  obscure 
retention  in  which  the  aetiological  factor  was  not 
demonstrable  by  the  usual  clinical  methods  of  exam- 
ination, and  was  recognized  only  by  direct  palpation 
after  the  bladder  was  opened.  He  found  minute 
periurethral  adenomata,  to  which  he  attributed  the 
obstructive  symptoms.  The  operative  treatment 
employed  by  Marion,  namely  the  removal  of  the 
vesical  neck  including  the  bladder  sphincter,  seems 
rather  heroic,  but  the  important  point  is  that  normal 
urination  was  re-established. 

Bransford  Lewis,  in  an  admirable  paper,  has  reported 
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recently  ^  a  number  of  cases  of  obscure  retention  ob- 
served by  him.  In  two  cases  "contracture"  at  the 
vesical  orifice  was  demonstrated  and  normal  bladder 
function  restored  by  incision  and  dilatations  of  the 
fibrous  ring  through  a  perineal  cystotomy  wound. 
Lewis,  in  common  with  many  others,  is  "a  partisan 
of  the  belief  that  urinary  retention  is  occasioned  by 
two  causes  only,  namely  mechanical  obstruction  or 
nervous  influences.  If  we  do  not  perceive  which 
of  the  two  are  in  play  it  is  but  an  evidence  of  our 
human  frailty  in  diagnosis." 

In  one  case  of  intraurethral  prostatic  adenoma, 
I  was  led,  for  various  reasons,  to  try  fulguration  in  an 
attempt  to  relieve  the  obstruction.  This  was  a  very 
favorable  patient,  as  he  bore  repeated  instrumentations 
exceedingly  well.  The  intraurethral  manipulations 
were  difficult  and  tedious,  but  seven  seances  were 
sufficient  to  reduce  a  residual  of  three  hundred  cc.  to 
zero  and  all  symptoms  of  obstruction  disappeared. 
This  patient  has  been  under  observation  for  one  and 
a  half  years,  during  which  time  there  has  been  no 
return  of  his  trouble.  Encouraged  by  the  results 
in  this  case  I  tried  fulguration  in  a  second  case  of  the 
same  kind.  The  results  were  not  favorable.  There 
was  a  marked  relief  lasting  eight  months,  then  the 
symptoms  of  obstruction  recurred  and  I  was  obliged 
to  enucleate  the  obstructing  adenomata  through  a 
suprapubic  incision.  Functional  results,  urinary  and 
sexual,  following  the  second  operation  have  been  per- 
fect. The  third  case  of  intraurethral  adenoma  referred 
to  was  seen  in  consultation.  Operation  was  considered 
inadvisable  and  the  patient  died  in  three  weeks  in 
uraemia. 

Several  operative  procedures  have  been  employed 
in  relieving  the  obstruction  in  the  group  of  cases  now 

»  Annals  of  Surgery.  March,  1915. 
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under  discussion,  varying  with  the  character  of  the 
obstruction,  as  determined  by  the  clinical  methods  of 
examination,  or  palpation  through  the  bladder. 
The  discussion  of  the  indications  for,  and  the  results 
of,  Chetwood's  cautery  operation  and  Young's  punch 
operation  I  leave  to  the  distinguished  authors  of 
these  operative  procedures.  Among  the  various 
other  methods  employed,  we  may  mention  gradual 
dilatation,  division  with  the  knife  or  cautery  and 
dilatation  through  a  perineal  cystotomy  wound, 
excision  of  a  wedge-shaped  piece  of  the  constricting 
ring  through  a  suprapubic  wound,  removal  of  the 
vesical  neck  including  the  sphincter  through  a  supra- 
pubic opening,  and  fulguration.  The  operation  of 
choice  will  of  a  necessity  vary  with  the  character 
and  extent  of  obstruction  met  with.  Attention  has 
been  called  to  the  need  of  further  study  of  the  under- 
lying pathological  changes  in  this  form  of  obstruction 
as  a  basis  for  the  determination  of  the  best  methods 
of  dealing  with  each  individual  case. 


PROSTATIC   OBSTRUCTION   WITHOUT 
HYPERTROPHY. 


BENJAMIN  TENNEY, 
BOSTON.  MASS. 


Sixty-four  cases,  helpful  in  considering  this  subject, 
have  been  submitted  by  members  of  this  society. 
For  these  I  wish  to  express  my  thanks. 

It  is  well  understood  by  urologists  that  malfor- 
mations of  the  prostate,  bolh  congenital  and  acquired, 
may  produce  obstruction  to  perfect  emptying  of  the 
bladder  before  these  deformities  produce  any  increase 
in  the  size  of  the  gland  as  a  whole.  We  know  that 
such  obstructions  with  the  usual  sequence  of  symp- 
toms do  occur  in  prostates  which  are  actually  smaller 
than  the  active  adult  gland,  but  it  is  unfortunate 
that  many  practitioners  still  fail  to  realize  the  fact 
and  delay  appropriate  advice  and  treatment  because 
they  find  no  mass  projecting  into  the  rectum.  This 
has  led  to  the  acceptance  of  theories  of  vesical  atony 
in  cases  where  the  atony  or  incompetence  is  only 
relative,  and  in  which  the  removal  of  an  obstruction, 
which  a  sound  bladder  reinforced  by  competent 
abdominal  muscles  might  overcome,  would  re-estab- 
lish normal  function. 

It  is  true  that  cases  with  and  without  the  symptom 
complex  of  tabes  are  reported  by  our  best  operators 
in  which  an  operation  has  been  done  without  relief 
of  bladder  symptoms,  and  these  are  offered  as  evidence 
of  an  inherent  paralysis  of  the  bladder  musculature. 
Other  cases  are  reported  in  which  an  operation  has 
completely     relieved     these    bladder    symptoms    in 
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patients  as  frankly  tabetic.  Doubtless  these  diverse 
results  may  have  occurred  in  the  experience  of  some 
of  us  and  compelled  us  to  choose  between  admitting 
an  incomplete  operation  and  accusing  the  patient's 
bladder  of  incompetence.  The  question  of  vesical 
atony,  or  paralysis  of  the  musculature  of  the  bladder, 
awaits  a  definite  answer,  but  the  appearance  of  trabe- 
culation  in  a  bladder  has  always  seemed  to  the  writer 
to  indicate  a  hypertrophy  of  muscle  to  overcome 
resistance  rather  than  a  condition  due  to  deficient 
nerve  stimulus  to  the  organ. 

Congenital  malformations  of  the  prostate  are  rarely 
described  or  even  referred  to.  Lowsley  has  given  a 
full  report  of  a  case  of  prostatic  malformation  in  an 
infant  of  three  and  one  half  months  with  references 
to  cases  reported  by  others.  Cases  have  been  reported 
by  Bransford  Lewis  and  others  in  which  the  obstruc- 
tion was  known  to  exist  in  early  youth  and  must  have 
been  developmental  if  not  congenital.  With  many 
well-known  failures  of  perfect  development  in  this 
region  it  is  surprising  that  so  little  is  known  of  con- 
genital prostatic  deformities  and  malformations.  It 
may  be  that  some  of  the  obstinate  cases  of  nocturnal 
enuresis  are  merely  the  dribbling  overflow  of  an  over- 
distended  bladder  behind  a  deformed  and  obstructing 
prostate.  I  have  found  no  record  of  any  investigation 
of  this  point. 

As  to  the  age  of  patients  with  obstruction  without 
hypertrophy,  the  earliest  age  for  occurrence  of  symp- 
toms among  the  cases  reported  to  me  was  nineteen. 
Thirteen  of  the  group  of  sixty-four  cases  had  symp- 
toms of  obstruction  before  forty.  I  have  no  figures 
for  comparing  the  time  of  onset  of  symptoms  with 
those  produced  by  hypertrophied  prostates,  but  the 
time  for  operative  relief  can  be  compared  with  that 
for  general  prostatic  operation.  One  per  cent  of  816 
prostatic    operations    previously    collected    and    dis- 
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cussed  were  operated  before  fifty  years  of  age,  while 
twenty  per  cent  of  the  cases  rep)orted  to  me  were 
operated  before  that  age  and  thirty  per  cent  were 
operated  before  sixty,  as  compared  with  sixteen  per 
cent  of  the  general  prostatic  operations.  Obstruction 
due  to  prostatic  deformity  may  produce  symptoms 
at  any  age,  and  it  will  be  interesting  to  learn  whether 
the  younger  men  whom  we  relieve  of  symptoms  by 
removal  of  their  small  deformities  later  develop  a 
second  obstruction  through  a  general  hypertrophy 
of  the  glandular  tissue.  If  there  is  a  method  of 
dealing  with  these  early  and  small  deformities  which 
will  decrease  the  chance  of  a  later  hypertrophy,  that 
method  is  worth  considering. 

A  differential  diagnosis  between  old  connective 
tissue  changes  in  the  membranous  urethra  and  obstruc- 
tive changes  in  the  prostate  is  almost  always  possible 
but  sometimes  difificult.  The  two  regions  are  close 
together  and  there  is  no  symptom  particularly  belong- 
ing to  either.  Age  giv^es  a  suggestion  often  mis- 
leading, for  we  see  obstructing  strictures  in  men  of 
sixty  and  over  and  prostatic  obstruction  in  men  of 
forty  and  under.  A  previous  urethritis  or  perineal 
injury  does  not  insure  the  presence  of  stricture  in  the 
membranous  urethra  or  guarantee  against  prostatic 
deformity.  Instrumentation  may  be  difficult  and 
residual  urine  present  with  either  condition.  The 
feel  of  the  sound  as  it  passes  through  the  narrow  area, 
the  deviation  of  its  tip  to  the  right  or  left,  and  rectal 
touch  while  the  sound  is  in  the  urethra,  are  all  helpful 
and  sometimes  sufficient  for  our  diagnosis.  For- 
tunately by  the  time  we  can  use  a  cystoscope  with 
ease  dilatation  has  removed  one  of  the  diagnostic 
possibilities  and  we  have  to  search  for  the  obstruction 
in  the  prostatic  region. 

Approximately  one  third  of  the  cases  reported 
to  me  gave  a  history  of  previous  gonorrhoea.     This 
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agrees  with  what  others  have  reported.  If  the 
gonococcus  ever  plays  any  part  in  producing  these 
minor  obstructions,  other  organisms  must  be  equally 
competent  and  more  common.  The  infecting  organ- 
ism must  be  descending  or  haematogenous,  and  the 
close  relation  of  the  small  but  still  enlarged  glandular 
masses  to  the  urethral  mucous  membrane  suggests 
that  the  infecting  agent  may  be  brought  by  the  urine 
in  many  cases  if  not  in  most.  Stone  in  the  bladder 
has  been  assigned  a  causative  r61e,  but  when  we 
find  stone  without  these  deformities  and  deformities 
without  stone,  we  must  admit  coincidence  rather  than 
cause  and  effect. 

Prostatic  obstruction  without  enlargement  may  be 
due  to: 

1.  Dense  layer  of  new-formed  connective  tissue 
below  the  mucous  membrane  and  infiltrating  the 
internal  sphincter  —  the  fibrous  ring. 

2.  The  same  process  with  chronic  inflammation 
of  the  submucous  gland  tissue  —  the  bar. 

3.  Hypertrophy  of  submucous  gland  tissue  involv- 
ing the  suburethral  or  subtrigonal  groups  or  both  — 
the  hypertrophy  in  miniature. 

4.  Connective  tissue  replacing  the  glandular  below 
the  internal  sphincter  muscle  —  the  fibrous  prostate. 

5.  Congenital  malformation. 

The  conditions  here  suggested  clearly  do  not  call 
for  the  same  treatment.  When  the  obstruction  is 
small  and  strictly  confined  to  the  region  of  the  internal 
sphincter  it  is  possible  to  get  good  results  by  methods 
that  do  not  apply  to  the  general  condition  which  we 
know  as  the  small  fibrous  prostate.  In  this  condition 
we  are  practically  dealing  with  scar  tissue  which  must 
be  stretched,  or  cut  through,  or  removed  as  completely 
as  possible.  Connective  tissue  with  its  tendencies 
to  contraction,  reproduction,  and  occasional  hyper- 
trophy is  poor  material  for  surgical  work.     A  result 
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which  is  satisfactory  at  first  may  be  quite  the  reverse 
after  a  few  months  of  neglect,  and  a  permanently 
good  functional  result,  whatever  the  operation, 
depends  on  the  patient's  faithful  attention  to  his 
sounds. 

Of  the  sixty-four  cases  reported  to  me  forty -six  were 
operated  through  the  bladder  and  thirteen  through 
the  perineum.  There  were  four  deaths,  three  of  which 
followed  perineal  section,  but  some  of  these  cases 
were  attempts  to  remove  the  hard  fibrous  prostates 
and  this  operation  is  often  long  and  difficult.  They 
cannot  fairly  be  compared  with  a  list  of  cases  whose 
lesions  were  confined  to  the  region  of  the  internal 
sphincter.  The  results  of  the  operative  treatment 
of  these  cases  were  satisfactory  in  forty-seven,  unsatis- 
actory  in  eleven,  death  in  four,  not  given  in  two  cases. 
Unsatisfactory  results  followed  the  perineal  approach 
seven  times,  suprapubic  operation  three  times,  and 
Bottini  cautery  once. 

A  punch  as  suggested  by  Dr.  Hugh  Young,  or  a 
cautery  as  used  by  Dr.  Chetwood,  or  some  other 
method  of  applying  heat,  will  destroy  the  obstructions 
which  are  in  close  relation  to  the  internal  sphincter 
and  give  entire  relief,  but  the  obstructions  extending 
down  into  the  urethra  call  for  more  serious  treatment. 

My  perfeonal  cases,  with  the  exception  of  one  which 
presented  a  small  median  projection  completely 
blocking  the  vesical  outlet  and  which  was  destroyed 
by  an  electro-cautery  through  an  open  tube,  have 
all  been  approached  through  a  suprapubic  incision. 

One  man  still  has  rather  frequent  and  sometimes 
painful  urination,  though  not  enough  to  drive  him 
to  an  operation.  Four  others,  one  a  tabetic,  had  a 
perfect  functional  result,  and  a  fifth,  seventy-two 
years  old,  died  suddenly  after  his  return  home  with 
a  healed  and  comfortable  bladder. 

The   suprapubic   approach   gives   an   opportunity 
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for  removal  of  obstructions  at  the  bladder  outlet 
and  then  for  demonstrating  the  complete  absence  of 
all  further  obstruction  by  palpation  between  the 
finger  in  the  rectum  and  the  finger  in  the  bladder 
after  such  removal.  Hemorrhage  can  also  be  esti- 
mated and  perfectly  controlled.  The  intraurethral 
procedures  seem  less  important  to  the  patient  and 
his  friends  and  may  be  repeated  without  much  argu- 
ment if  not  completely  successful  at  first. 

Cases  with  small  obstructing  nodules  and  bars 
give  the  most  satisfactory  results  of  treatment. 
When  the  obstruction  is  removed  there  is  no  after 
treatment  and  the  patient  is  as  well  as  if  he  had 
never  suffered  his  disability. 

Cases  with  extensive  fibrous  changes  in  the  gland 
are  benefitted  by  operation,  but  the  duration  of  the 
improvement  depends  on  the  persistence  of  patient 
and  surgeon  in  the  after- treatment.  Without  tnis 
they  may  easily  relapse  into  a  condition  as  serious 
or  worse  than  that  which  first  sent  them  to  the 
surgeon.     They  are  unfinished  pieces  of  surgery. 


CONTRA-INDICATIONS    TO    SURGICAL     IN- 
TERVENTION   IN    OBSTRUCTION 
AT  THE  VESICAL  NECK. 


BRANSFORD  LEWIS, 
ST.  LOUIS,  MO. 


That  surgical  intervention  is  absolutely  demanded 
in  certain  conditions  of  obstruction  at  the  vesical 
neck,  goes  without  saying.  Indeed,  in  many  such 
conditions,  for  the  practitioner  to  withhold  it  or 
discourage  the  patient  from  accepting  it  is  to  deny 
him  the  opportunity  of  relief,  contributing  directly 
to  both  misery  and  mortality.  But,  on  the  other 
hand,  there  are  certain  other  conditions  contributing 
to  obstruction  at  the  vesical  neck  that  do  not  demand 
operative  interference;  and  under  such  circum- 
stances intervention  of  this  sort  should  be  viewed 
not  only  as  meddlesome  but  as  harmful  and  without 
compensating  features. 

No  matter  how  varied,  apparently,  the  causation 
of  urinary  retention,  it  is  believed  by  the  writer  that 
it  always  arises  from  one  of  two  factors:  physical 
obstruction  of  some  kind,  or  disturbance  of  the 
nervous  mechanism  controlling  urination.  Exclud- 
ing the  several  forms  and  kinds  of  physical  obstruc- 
tion that  habitually  demand  operative  methods  of 
relief,  we  have  for  consideration  as  included  in  the 
retentions  demanding  non-operative  methods,  those 
(o)  of  congestive  or  inflammatory  origin;  (6)  of 
habit  formation,  and  those  of  (c)  cerebral,  (d)  spinal, 
(e)  neurotic,  (/)  psychic,  (g)  reflex,  (h)  toxic  and 
(i)  infectious  (bacteriuria)  causation. 
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(a)  Congestive  and  Inflammatory  Retention.  We 
have  all  observed  cases  of  difficult  urination  or  even 
retention  of  more  or  less  severity  and  duration  of  the 
first  classification,  chiefly  in  connection  with  inflam- 
matory swelling  of  the  prostate  with  or  without 
coincident  hypertrophy;  and  we  have  seen  these 
clear  up  and  resume  normal  ease  and  completeness 
of  evacuation  on  the  disappearance  of  the  congestive 
conditions.  In  connection  with  so-called  hyper- 
trophy of  the  prostate,  refined  judgment  is  sometimes 
required  to  say  just  how  much  obstruction  is  de- 
pendent on  the  hypertrophy  and  how  much  on  the 
inflammation.  I  have  seen  cases  in  which  I  mis- 
judged conditions  and  later  had"  to  revise  an  estimate, 
acknowledging  the  lack  of  necessity  for  operation 
that  had  before  seemed  imperative.  Time  and 
quieting  measures  affording  physical  and  surgical 
rest  will  usually  solve  the  question  where  there  is 
doubt. 

(6)  Habit.  Retention  from  a  habit  of  unduly 
postponing  urination,  either  because  of  modesty  or 
from  preoccupation,  is  said  by  certain  observers  to 
become  serious  and  permanent.^  It  has  been  reported 
as  affecting  teachers,  clerks  and  others  of  exacting 
occupation.  While  there  is  a  diff^erence  of  opinion 
as  to  the  exact  mechanism  of  producing  this  effect, 
there  seems  no  doubt  of  its  reality,  and  it  is  equally 
obvious  that  no  operation  is  required  for  its  relief. 

(c)  Retention  of  Cerebral  or  Spinal  Origin.  Lay  ton 
{ibid.)  remarks  that  partial  or  complete  retention, 
for  a  variable  length  of  time,  is  of  more  or  less  fre- 
quent occurrence  in  meningitis  and  myelitis,  in  the 
first  stage  of  anterior  polio-myelitis;  early  in  some 
cases  of  either  cerebral  or  cord  hemorrhage,  and  has 
been  encountered  in  lateral  sclerosis  and  in  multiple 

>  Layton:   Chicago  Med.  Recorder,  1906,  p.  605. 
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sclerosis.-  All  are  familiar  with  the  chronic  re- 
tentions of  tabes  and  spinal  syphilis.  It  will  hardly 
be  claimed  that  any  operative  plan  is  appropriate 
for  any  of  these;  and  yet  in  a  paper  read  by  the 
writer  a  year  ago  before  this  association^  it  was  re- 
lated that  several  cases  had  been  observed  in  which 
surgical  assaults  had  been  committed  on  just  such 
cases;  committed  under  the  belief  that  they  were 
cases  of  ordinary  prostatic  obstruction  from  hyper- 
trophy or  contracture  or  an  indeterminate  entity 
which  they  classed  under  the  omnibus  term  "prostatic 
obstruction." 

The  lesson  of  these  cases  is  to  adhere  more  closely 
to  refined  diagnosis;  and  allow  the  diagnosis,  correctly 
delineated,  to  dictate  the  character  of  treatment  for 
each  case.  The  Wassermann  tests  are  of  vital  impor- 
tance in  doubtful  cases;  and  as  previously  pointed 
out  {ibid.)  will  often  throw  a  flood  of  light  on  a  con- 
dition so  obscure  and  mystical  that  it  has  been  desig- 
nated "unaccountable"  by  writers  of  note  and  large 
experience.^ 

(e)  Neurotic.  The  retention  of  hysteria,  of 
emotional  storms  (Layton,  ibid.),  of  nymphomania, 
of  fatigue  *  and  masturbation  have  but  to  be  men- 
tioned to  be  excluded  from  operative  methods  of 
relief,  except  as  they  depend  on  some  originating 
pathological  condition  that  requires  operation.  They 
are  practically  in  the  same  category  as  the  next  two 
classes,  (/)  psychic  and  {g)  reflex,  to  which  the  same 
remark  applies. 


*  Church  and  Peterson's  Nervous  and  Mental  Diseases. 

*  Bransford  Lewis:  Studies  in  Obscure  Forms  of  Prostatic  Obstruc- 
tion and  Vesical  Atony.     Annals  of  Surgery,  March,  1915. 

*  Thomson  Walker:  Atony  of  the  Bladder  without  Obstruction 
or  Signs  of  Organic  Nervous  Disease.  Annals  of  Surgery,  Nov.  1910. 
Albarran  and  Nogu^s:  Cases  of  Retention  without  Known  Cause, 
Inter.  Cong,  of  Urology,  Paris,  1908. 

» Peyer:   Cor.  Schweizer  Aerzte,  Nov.  15,  1891,  p.  727. 
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(/)  The  Psychic  Form  of  retention,  that  from  the 
influence  of  a  fixed  idea,  is  occasionally  met  with. 
Aldrich  ^  relates  the  case  of  a  girl  who  could  not 
urinate  except  in  a  darkened  room ;  and  of  a  boy  who 
could  not  urinate  in  a  darkened  room,  but  had  no 
difficulty  when  in  the  dark  out-of-doors.  It  is  obvious 
that  such  a  condition  presents  no  indication  for 
operation. 

(g)  Reflex  Retention.  The  urinary  organs  are  a 
frequent  prey  to  reflex  nervous  irritation;  and  its 
end-results  are  multifarious.  An  occasional  one 
is  urinary  retention.  Swinburne '  mentions  some 
interesting  cases  of  this  sort. 

Case  1.  Patient  had  been  operated  twenty  years 
before  by  a  prominent  specialist  of  that  time  (perineal 
section  for  supposed  tight  stricture).  Ten  days  after 
going  home  his  condition  was  the  same  as  before 
operation.  Since  that  time  he  had  been  relieved 
by  the  use  of  sounds.  On  coming  to  Swinburne 
the  patient  had  four  ounces  of  residual  urine. 

Examination  with  the  endoscope  showed  no  narrow- 
ing and  no  stricture.  A  few  applications  of  nitrate 
of  silver  through  the  endoscope  relieved  this  to  a 
considerable  degree.  At  times  the  patient  completely 
emptied  his  bladder,  but  if  he  went  too  long  without 
treatment  he  had  partial  urinary  retention. 

Case  2.  Another  case  reported  by  Swinburne 
was  that  of  a  man  26  years  of  age  suffering  from 
enuresis  and  having  a  residual  of  18  ounces.  An 
inflamed  posterior  urethra  was  given  as  the  reason. 
After  application  of  silver  through  the  endoscope 
to  the  verumontanum  the  patient  was  greatly  im- 
proved and  had  only  8  ounces. 


•  Aldrich:   Am.  Med.,  Vol.  5,  No.  13,  Mar.  28,  1903,  p.  489. 
'  Am.  Jl.  of  Urology,  June,  1910,  p.  283. 
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It  is  related  that  a  surgeon  prepared  to  operate 
by  external  urethrotomy  on  a  case  of  severe  deep 
urethral  stricture  with  marked  impediment  to  urina- 
tion. His  orders  included  a  brisk  purge,  which  acted 
on  the  night  previous  to  the  time  set  for  operating. 
The  evacuations  brought  away  a  goodly  number  of 
ascarides  vermiculares,  the  irritation  of  which  in  the 
rectum  seemed  to  have  been  causing  the  urinary 
obstruction,  as  the  latter  was  then  found  to  be  entirely 
relieved.     The  operation  did  not  occur. 

Postoperative  acute  retention  is  a  matter  of  fre- 
quent observation,  both  in  men  and  women.  This 
pertains  especially  to  operations  on  the  rectum  or 
pelvic  organs.  Retention  often  follows  parturition. 
It  sometimes  follows  the  administration  of  general 
anaesthesia,  or  the  use  of  urethral  instruments.  The 
necessity  of  operating  on  a  case  of  reflex  origin 
depends  on  the  primary  cause  of  the  reflected  irrita- 
tion. It  may  or  may  not  require  operation  for  belief. 
But  at  least  it  goes  without  saying  that  the  retention 
deserves  no  direct  form  of  operating  for  relief,  and  that 
therapy,  whatever  it  is,  must  be  directed  to  the  original 
focus  of  trouble. 

(h)  Toxic  Retention.  Various  kinds  and  forms 
of  toxaemia  evoke  urine  retention.  The  following 
are  the  more  frequent:  Alcoholism,  uric-acidaemia, 
uraemia,  acidosis,  diabetic  coma,  puerperal  sepsis, 
febrile  states  (typhoid);  chilling  of  the  body.*  The 
toxic  effect  of  drugs  (cantharides,  turpentine,  phos- 
phorus)^ is  very  similar  to  the  above  and  is  well  estab- 
lished. It  will  be  noted  that  these  are  all  causes 
of  retention  not  demanding  operation  for  relief. 


«  Pearse:  K.  C.  Med.  Index-Lancet,  V.  XXVI,  No.  304,  Apr.,  1905, 
p.  124. 

•  Peterkin:  Effects  of  Back- Pressure  on  the  Bladder,  Trans.  Wash- 
ington State  Med.  Assn.,  1907. 
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(i)  Infection  Retention.  An  exceedingly  interest- 
ing condition,  often  producing  retention  in  little  girls, 
is  that  of  bacteriuria.  A  fact  that  separates  this 
from  the  inflammatory  form,  previously  mentioned, 
is  that  it  is  effective  for  deleterious  influence  without 
any  inflammation  or  suppuration  being  present. 

The  phenomena  of  bacterial  infections  of  childhood 
have  been  studied  by  many  in  the  past  decade  (notably 
Hirschsprung,^"  Holt,^^  Zahorski,^^  Abt,^^  and  Jos. 
Brenneman.^*  Following  a  colon  bacillus  invasion 
of  the  urinary  tract  a  child  may  make  no  complaint 
but  may  show  marked  indisposition  and  suddenly 
become  unable  to  void  urine  naturally.  Examination 
of  the  urine  drawn  by  catheter  finds  it  loaded  with 
colon  bacilli  but  often  without  any  pus.  The  kidneys 
may  or  may  not  be  involved  in  addition  to  the  infec- 
tion of  the  bladder.  Pediatricians  say  that  such 
infection  is  shown  in  fully  one  per  cent  of  child- 
illnesses. 

No  operation  is  required  in  such  cases  unless  accom- 
panied by  some  pathological  condition  that  must 
be  remedied  by  operation;  but  internal  and  local 
antisepsis  with  regulation  of  diet  and  intestinal  activity 
usually  afford  success. 

Atony.  Atony  of  the  bladder  and  its  connection 
with  retention  of  urine  have  been  discussed  elsewhere^^ 
more  extensively,  but  it  may  be  here  remarked  that 
the  weakening  of  the  walls  and  detrusor  muscles  of 
the  bladder  is  an  entity  that  bears  on  retention  in 
a  definite  and  contributory  manner.     But  the  writer 


"Hirschsprung:  Jahrb.  f.  Kinderh.  N.  F.  1883,  new  series,  XIX, 
427. 

"  Holt:   Arch.  Pediatr,  Nov.  1904. 

nZahorski:   Pediatrics,  Pediatrics,  1908,  XX.  543. 

i»  Abt:   Journ.  A.M.A.,  Dec.  14,  1907,  p.  1972. 

"  Brenneman:   J,  A.  M.  A.,  March  4,  1911. 

"  Bransford  Lewis:  Trans.  Am.  Urolog.  Assn.  1914,  Studies  in 
Obscure  Forms  of  Prostatic  Obstruction  and  Vesical  Atony. 
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does  not  believe  it  occupies  as  important  a  position 
as  usually  ascribed  to  it,  or  that  it  is  irremediable, 
as  often  accredited.  He  is  further  of  the  opinion 
that  its  relief  depends  on  the  removal  of  its  cause, 
the  obstruction. 

Other  conditions,  such  as  advanced  or  marked 
debility,  are  considered  by  some  to  preclude  operation 
where  it  would  otherwise  be  highly  desirable  or  even 
life-saving.  This  assumption  must  be  qualified.  As 
a  matter  of  fact,  it  is  seldom  that  old  age  in  itself 
precludes  operation.  Many  cases  over  eighty  — 
some,  even,  up  to  ninety,  have  been  operated  on  suc- 
cessfully for  prostatic  obstruction.  While  this  factor 
is  one  that  cannot  be  corrected  by  time,  it  is  also 
one  to  which  by  far  too  much  attention  is  given  by 
friends  and  relatives,  and  often  also  by  the  physician 
in  charge.  It  is  a  fact,  established  by  large  experi- 
ence, that  old  men  whose  physical  condition  is  fair 
tolerate  anaesthesia  and  operation  surprisingly  well, 
if  appropriate  preparatory  measures  are  fully  carried 
out.  Fortunately,  the  other  factor,  debilitated  phys- 
ical condition,  is  one  that  can  be  corrected  in  the 
great  majority  of  cases,  by  the  various  forms  of  pre- 
paratory treatment  that  have  come  into  vogue  of  late 
years.  An  old  gentleman  who  requires  prostatectomy 
must  be  very  far  gone  indeed,  these  days,  to  be  beyond 
reach  of  its  beneficent  influence.  It  is  true  that  the 
presence  of  albumin  and  casts  in  the  urine,  or  a 
valvular  heart  lesion,  sound  a  note  of  warning,  but  they 
present  no  insuperable  obstacle  to  surgical  inter- 
vention. The  heart  can  be  given  renewed  activity,  the 
kidneys  can  be  supported  and  brought  into  healthier 
action  and  ampler  functionation;  and  protectives 
with  regard  to  the  anaesthetic  state  for  the  performance 
of  the  operation  are  both  numerous  and  efficient. 
So  that  it  is  only  the  extremest  cases  in  which  oper- 
ation must  be  denied  on  account  of  these  conditions 
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alone.  Diabetes  is  a  condition  that  is  definitely 
forbidding  to  operative  prospects,  although  cases 
are  recorded  of  successful  prostatectomies  in  the  face 
of  this  condition.  Still,  it  must  be  acknowledged 
that  when  this  condition  prevails,  palliative  measures 
that  are  at  all  successful  should  be  relied  on  as  far 
as  possible,  at  least  until  the  diabetes  is  brought 
well  under  control. 

In  discussing  the  contra-indications  to  operative 
interference  in  prostatic  obstructions,  it  must  be 
remembered  that  there  are  numerous  cases  of  stenosis 
at  the  neck,  received  and  detected  early  enough  in 
their  developmental  period  to  permit  of  success  in 
their  treatment  with  dilating  measures.  This  has 
been  clearly  proved  in  numerous  instances  in  the 
writer's  experience;  and  each  case  so  proved  is  a 
living  denial  of  the  necessity  of  operation  —  in  this 
patricular  case,  at  least. 

Therefore,  while  we  are  ready  to  subscribe  to  the 
testimony  of  efficacy  of  operative  methods  of  relief 
for  obstruction  at  the  neck,  we  must  remember  that 
many  cases  may  be  permanently  relieved  without 
operation,  and  that  they  have  a  right  to  a  trial  of  the 
more  conservative  method  first ;  while  in  other  cases 
operative  methods  are  unjustified  because  of  the 
physical  and  other  conditions  prevailing. 

Diagnosis  and  discriminating  judgment  should 
govern  the  situation. 


STRICTURE      OF      THE      DEEP      URETHRA 
SIMULATING  PROSTATIC  OBSTRUCTION. 


JOHN  H.  CUNNINGHAM,  JR., 
BOSTON,  MASS. 


The  subject  of  prostatic  obstruction  is  well  estab- 
lished, and  I  think  that  any  advances  which  we  may 
make  in  the  understanding  of  the  various  forms  of 
obstruction  at  the  vesical  neck  must  come  from  a 
consideration  of  cases  where  the  symptoms  may  be 
those  of  an  enlarged  prostate  and  yet  not  due  to  this 
condition.  In  the  perusal  of  my  records  of  prostatic 
obstruction  there  is  a  small  group  of  cases  which 
stand  out  as  errors  in  diagnosis  and  it  is  of  these  cases 
that  I  desire  to  speak. 

The  case  reports  which  follow  are  instances  in 
which  all  the  symptoms  of  prostatism  were  present 
and  the  physical  examination  corroborated  the  symp- 
toms. In  the  instances  here  cited,  it  was  a  perfectly 
natural  mistake  to  make  in  view  of  the  ages  of  the 
patient,  their  symptoms,  and  the  findings.  All  these 
patients  were  over  fifty  years  of  age,  none  gave  a 
history  of  stricture,  and  in  each  instance  the  attending 
physician  had  made  a  diagnosis  of  prostatic  obstruc- 
tion from  a  rectal  examination.  I  corroborated  the 
diagnosis  in  each  instance  but  without  employing 
all  the  methods  of  pre-operative  study. 

Aside  from  the  details  of  the  history,  which  are 
essentially  those  of  prostatism,  with  obstruction,  the 
chief  features  which  led  to  the  errors  in  diagnosis 
were  the  enlargement  of  the  prostate  by  rectal  examin- 
ation and  a  residuum  of  urine  in  the  bladder  estab- 
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lished  by  catheterization  or  by  percussion.  In  all  of 
these  cases  the  operation  was  imperative  without 
much  time  for  study,  and  it  was  only  at  the  time  of 
operation  that  the  correct  diagnosis  was  made.  In 
each  case  a  median  perineal  operation  was  performed, 
the  stricture  in  the  deep  urethra  encountered  and 
divided,  and  the  urethra  beyond  the  stricture  found 
to  be  dilated  throughout  the  prostatic  urethra  to  the 
vesical  sphincter. 

In  each  instance  the  dilation  of  the  prostatic  urethra 
was  sufficient  to  admit  the  thumb,  and  its  dilatation 
was  the  cause  of  the  apparent  enlargement  of  the  pro- 
state ;  for  examination  of  the  prostate  per  rectum  subse- 
quent to  operation  shows  the  gland  to  have  diminished 
considerably  in  size. 

Before  relating  the  details  of  these  cases  it  is  in- 
teresting to  note  that  had  these  patients  been  operated 
upon  for  prostatic  obstruction  by  the  suprapubic 
route,  the  stricture  might  have  escaped  detection. 
In  fact  such  was  the  case  in  one  patient  upon  whom 
another  surgeon  did  a  suprapubic  operation.  In 
this  patient  the  prostate  was  noted  as  being  much 
enlarged  before  operation.  A  dilated  prostate  urethra 
was  noted  and  two  small  lateral  lobes  or  parts  of  them 
were  removed.  A  suprapubic  fistula  remained  for 
many  weeks,  and  a  stricture  in  the  deep  urethra  was 
discovered  later.  An  external  urethrotomy  and 
division  of  the  stricture  resulted  in  the  closure  of  the 
suprapubic  wound. 

Case  No.  1,  G.  F.  R.,  55,  referred  by  Dr.  F.  N. 
Stevens,  Somerville,  Mass.,  September  10,  1913. 
Patient  denies  venereal  disease  and  states  that  about 
five  years  ago  the  stream  began  to  come  slowly,  then 
gradually  becomes  smaller;  that  it  has  little  force 
and  there  is  dribbling  for  about  a  minute  after  the 
act.     About  two  months  ago  frequency  of  urination 
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became  more  marked,  occurring  nearly  every  hour 
during  day  and  three  to  four  times  during  the  night. 
The  frequency  remained  the  same  until  last  week, 
when  the  night  frequency  became  every  hour.  There 
has  been  little  pain  during  the  act;  no  blood,  and 
the  patient  states  that  the  urine  has  been  cloudy 
for  two  or  three  years.  There  has  been  a  little  loss 
in  general  condition  due  to  loss  of  sleep.  The  patient 
complains  of  small  hemorrhoids  which  he  has  had 
for  two  years.  Patient  consulted  Dr.  Stevens  on 
account  of  the  frequency  and  difficulty  in  passing 
the  water.  Dr.  Stevens  believed  from  detecting  an 
enlargement  of  the  prostate  and  a  residual  urine  which 
showed  a  cystitis  that  the  patient  had  a  prostatic 
obstruction  and  referred  him  to  me. 

Physical  examination  showed  the  general  condition 
to  be  good  with  slight  sclerosis.  Heart  action  regular, 
sounds  clear,  no  murmur;  blood  pressure  148.  Local 
examination  showed  a  varicocele  on  the  left;  and 
both  inguinal  canals  weak  with  a  slight  impulse  on 
coughing.  Rectal  examination  showed  each  lateral 
lobe  to  be  increased  twice  normal  in  size,  the  left 
lobe  slightly  larger  than  the  right.  The  median 
raphe  was  present  in  the  lower  third  of  the  gland. 
The  surface  smooth  and  boggy.  Soft  rubber  cathe- 
ters and  coude  fail  to  enter  bladder,  which  was  finally 
entered  by  a  bougie-catheter  No.  10  Fr.,  which  met 
obstruction  at  the  tip  of  the  prostate,  as  had  the 
other  instruments  which  failed  to  pass.  A  residual 
urine  of  eight  ounces  was  removed.  The  bladder 
capacity  was  fourteen  ounces.  The  urine  exami- 
nation showed  no  renal  elements  but  had  the  character 
of  cystitis.  The  phenolsulphonephthalein  was  elimi- 
nated in  eight  minutes  and  the  percentage  for  one 
hour  was  thirty  two  per  cent. 

Operation,  Charlesgate  Hospital,  Sept.  16,  1913. 
Ether  anaesthesia.     A  grooved  staff  was  passed  to  a 
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point  which  was  supposed  to  be  the  tip  of  the  prostate, 
where  it  met  obstruction.  An  external  urethrotomy 
incision  was  made  upon  the  staff.  A  dense  fibrous 
stricture  was  detected  in  the  deep  urethra,  this  was 
divided  and  the  urethra  in  the  prostate  was  found 
much  dilated  and  would  admit  the  index  finger  easily. 
The  vesical  sphincter  was  dilated  enough  to  admit 
the  index  finger  to  the  bladder.  The  vesical  surface 
of  the  prostate  was  found  to  be  smooth,  the  bladder 
moderately  trabeculated  and  without  foreign  bodies. 
A  32  Fr.  self-retaining  catheter  was  passed  from  the 
meatus  to  the  bladder  and  syphon  drainage  estab- 
lished. The  catheter  was  removed  on  the  eighth 
day,  the  perineal  wound  healed  in  fourteen  days. 
The  patient  was  seen  March  10,  1915,  and  states 
that  he  has  been  entirely  relieved  of  his  symptoms, 
passing  water  about  three  times  during  the  day  and 
none  at  night.  The  urethra  takes  a  No.  30  Fr. 
sound.  There  is  no  residual  urine  and  the  prostate 
but  slightly  larger  than  normal  and  almost  half  as 
large  as  before  operation. 

Case  No.  2,  McC,  65.  Entered  the  Nerve  Service 
of  the  Boston  City  Hospital,  Sept.  16,  1914.  The 
doctor  who  sent  the  patient  to  the  hospital  sent  him 
with  the  diagnosis  of  "paralysis  of  the  bladder." 
Upon  examination  the  patient  showed  no  signs  of 
any  nerve  lesion.  He  denied  any  venereal  disease 
and  his  only  complaint  was  incontinence  of  urine 
for  two  weeks  prior  to  admission.  The  patient  was 
seen  in  consultation  with  the  Nerve  Service. 

Upon  physical  examination  the  patient  showed  a 
much  distended  bladder  by  percussion,  and  rectal 
examination  showed  both  lateral  lobes  increased  to 
twice  normal  size.  Both  lobes  were  equal  in  size, 
the  surface  smooth  and  softer  than  normal.  The 
diagnosis  of  prostatic  obstruction  was  made  and  the 
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patient  transferred  to  the  Genito-Urinary  Service. 
The  house  surgeon  failed  to  enter  the  bladder  with 
any  instrument,  obstruction  being  met  in  the  deep 
urethra,  and  considerable  bleeding  resulted  from  the 
instrumentation. 

Operation,  Sept.  10,  1914.  It  was  impossible  to 
pass  a  moderate-sized  grooved  staff  into  the  pros- 
tatic urethra,  and  after  a  few  attempts  an  external 
urethrotomy  without  a  guide  was  performed.  The 
urethra  being  "faced"  a  stricture  in  the  deep  urethra 
was  obvious.  With  a  finger  in  the  rectum  the  stric- 
ture was  divided  by  a  small  knife  and  found  to  extend 
forward  for  about  one  half  of  an  inch  from  the  tip 
of  the  prostate.  The  stricture  being  divided  the 
prostatic  urethra  was  found  so  dilated  that  at  first 
one  had  the  sensation  of  having  the  finger  in  the  blad- 
der. The  vesical  sphincter  would  admit  the  index 
finger  easily,  being  much  dilated.  The  vesical  sur- 
face of  the  prostate  was  smooth.  There  were  no 
calculi  present.  With  one  finger  in  the  rectum 
and  one  in  the  dilated  prostatic  urethra  the  prostatic 
tissue  was  found  to  be  very  thin,  not  over  one  fourth 
of  an  inch,  and  there  was  no  prostatic  tissue  which 
could  be  removed. 

A  catheter  was  placed  from  the  meatus  to  the 
bladder  and  the  patient  made  an  uneventful  recovery. 
The  symptoms  subsided  entirely.  There  was  about 
one  ounce  of  residual  urine  five  weeks  after  operation, 
and  the  prostate  by  rectum  was  very  small,  suggesting 
an  atrophied  gland. 

Case  No.  3,  54,  man,  referred  by  Dr.  Geo.  Farrell. 
Patient  denies  venereal  disease.  Has  had  "weakness 
of  bladder"  for  twenty  years.  Ten  years  ago  noticed 
increased  frequency  and  difficulty  in  passing  urine 
and  was  catheterized  a  few  times.  In  bed  for  a 
few  days.     Since  that  time  has  had  increased   fre- 


287 


.quency  and  during  past  year  urinated  six  to  eight  times 
during  day  and  same  at  night.  Three  days  ago 
complete  obstruction.  Dr.  Farrell  unable  to  get  in- 
strument into  bladder  until  etherized  and  then  a 
metal  catheter  No.  14  Fr.  passed  to  bladder  with 
escape  of  urine.  The  obstruction  being  said  to  be 
in  the  prostate.  Following  this  the  frequency  was 
twelve  times  at  night  and  six  to  ten  times  during  the 
day.  There  was  pain  when  the  bladder  was  full  and 
also  during  the  passage  of  urine.  Blood  had  appeared 
in  the  urine  off  and  on,  more  marked  during  the  past 
few  weeks. 

Stream  starts  and  comes  easily,  with  considerable 
straining.  Dribbling  for  two  or  three  minutes  after 
the  act.  Past  week  has  wet  bedclothes  at  night. 
Urine  dark  and  cloudy  for  many  months.  Bowels 
irregular,  lost  little  if  any  weight,  but  weak  from  loss 
of  sleep  and  worry.  Physical  examination  shows 
patient  to  be  in  fair  condition  but  weak.  Pulse 
regular,  high,  good  volume.  External  genitals  normal, 
small  hemorrhoids.  No  hernia.  Both  lateral  lobes 
of  prostate  much  enlarged  outward  and  upward. 
Median  raphe  not  present.  Gland,  hard  surface, 
smooth,  not  adherent  to  rectum. 

Operation,  Oct.  7,  1910,  Charlesgate  Hospital. 
Large-grooved  staff  meets  obstruction  in  membranous 
urethra  near  apex  of  prostate.  Forced  through  into 
prostatic  urethra,  giving  the  sense  of  being  in  the 
bladder.  External  perineal  incision.  Finger  intro- 
duced into  prostatic  urethra,  which  is  found  to  be 
much  dilated,  being  larger  in  circumference  than  the 
thumb.  No  line  of  cleavage  of  prostatic  lobes  could 
be  felt.  Vesical  orifice  normal.  Finger  in  rectum 
and  finger  in  the  wound  show  prostatic  tissue  to  be 
less  than  1  cm.  in  thickness.  The  prostatic  urethra 
and  vesical  sphincter  give  the  impression  that  the 
prostate  has  been  removed.     This  dilated  condition 
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unquestionably  due  to  the  stricture  in  the  mem- 
branous urethra,  the  stricture  being  divided  by  the 
perineal  incision.  Bladder  palpated  and  sounded 
for  ston?.  None  present.  De  Pezzer  catheter  and 
syphon  drainage  established.  Wound  packed  with 
iodoform  gauze. 

On  the  perineum  were  two  scars,  one  either  side 
of  the  median  line,  which  connect  posterially  just  in 
front  of  anus.  It  was  learned  that  the  patient  was 
shot  in  the  perineum  as  a  youth  and  this  was  probably 
the  cause  of  the  stricture. 

Catheter  removed  eight  days  after  operation. 
Controlled  water  perfectly  from  the  first.  The 
perineal  wound  healed  slowly,  not  closing  for  three 
weeks.  The  patient  had  no  instruments  for  six 
months  following,  as  he  felt  so  well  that  he  said  he 
did  not  require  treatment,  being  able  to  hold  water 
all  night  and  going  but  four  to  six  times  during  the 
day. 

On  March  22,  1911,  the  patient  was  seen  and  com- 
plained of  having  passed  water  with  slight  difficulty 
for  two  days,  although  there  was  no  frequency. 
Bougie  17  Fr.  tight  in  deep  urethra. 

The  patient  came  for  dilation  and  in  ten  weeks  the 
urethra  was  back  to  28  Fr.  and  he  was  without  symp- 
toms. 

During  the  past  four  years  the  patient  has  been 
seen  occasionally,  but  on  account  of  having  had  a 
chill  following  instrumentation  four  years  ago,  he 
refuses  to  have  any  instruments  passed.  Except 
for  the  fact  that  urine  comes  slowly  he  states  on 
March  8,  1915,  that  he  is  free  from  symptoms. 


THE  GOLDSCHMIDT  AND  WOSSIDLO  TECH- 
NIC  IN  HANDLING  OBSTRUCTIONS 
AT  THE  VESICAL  NECK. 


CHARLES  M.  HARPSTER, 
TOLEDO.  OHIO. 


Very  great  progress  has  been  made  during  the  last 
five  years  in  diagnosis  and  treatment  of  diseases  and 
conditions  of  the  posterior  urethra,  especially  so  in 
handling  contractions,  bands,  scars,  etc.,  at  the 
vesical  orifice.  By  the  old  methods  of  endoscopists, 
we  must  not  lose  sight  of  the  fact  that  the  pathological 
changes  of  the  posterior  and  prostatic  urethra  and 
their  many  relations  to  disturbances  in  the  uro- 
genital apparatus  were  recognized  to  a  great  extent, 
and  treated;  but  they  had  to  work  under  great  tech- 
nical difficulties,  and  their  results  were  certainly 
inferior  to  what  we  secure  to-day. 

The  introduction  of  the  older  endoscopes,  par- 
ticularly those  of  the  straight  tube  model,  which 
was  used  at  this  time,  was  often  attended  with  dif- 
ficulties, and  required  great  technical  dexterity  on 
the  part  of  the  surgeon.  The  difficulties  were  from 
bleeding  and  the  constant  leaking  of  the  urine  into 
the  field. 

Tandler  and  Zuckerkandl  agree  that  hypertrophy 
of  the  prostate  always  begins  in  the  middle  lobe,  and 
that  the  mechanism  of  the  bladder  closure  and  the 
emptying  of  the  urine  may  be  ascribed  to  the  sphinc- 
ters of  the  prostate.  Wilson  and  McGrath  also  agree 
in  these  findings. 

It  seems  almost  superfluous  for  me  to  call  attention 
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to  the  fact  that  these  procedures  must  be  used  only 
in  selected  cases  under  the  most  rigid  and  careful 
asepsis;  in  cases  in  which  tolerance  to  instrumentation 
has  not  been  established  the  same  painstaking  methods 
must  be  used  as  are  used  in  cystoscopy  or  any  other 
bladder  or  urethral  instrumentation.  Disappoint- 
ments will  be  less  frequent  and  better  results  will  be 
obtained  by  vigorous  attention  to  these  details  and  by 
thorough  mastery  of  the  technic  and  use  of  the  instru- 
ments under  discussion. 

Wossidlo  says:  "Since  Oberlaender  in  1893  wrote 
his  text-book  on  urethroscopy,  we  have  made  very 
remarkable  progress."  In  the  first  place  Oberlaender 
and  Kollman  have  based  and  perfected  upon  ureth- 
roscopy the  diagnosis  and  therapy  of  chronic  gonor- 
rhoeal  urethritis,  and  their  teachings  to-day  have  been 
accepted  by  nearly  all  urologists.  Goldschmidt's 
first  model  consisted  of  a  straight  fenestrated  tube 
which  carried  a  lamp  at  its  closed  end.  This  was 
improved  by  a  flat  lamp  introduced  into  the  straight 
tube,  parallel  to  the  optic. 

Recent  investigations  have  convinced  many  uro- 
logists thai  the  Nitze-Oberlaender  type  of  instrument 
with  a  Valentine  lamp  is  preferable  to  the  irrigation 
urethroscope,  because  the  water  pressure  often  causes 
the  softer  infiltrations  of  the  urethral  mucosa  to  dis- 
appear, and  only  the  coarser  plastic  changes  to  remain 
visible. 

The  view  obtained  from  the  use  of  the  older  ure- 
throscopes was  small,  and  great  patience  was  necessary 
to  properly  interpret  them,  and  explains  why  so  few 
urologists  used  posterior  urethroscopy.  E.  L.  Keyes, 
Jr.,  emphasizes  the  point  that  in  theory,  as  in  practice, 
the  problem  of  retention  is  mechanical;  the  bladder 
neck,  and  especially  the  elevation  of  its  inferior  lip, 
is  the  important  mechanical  obstruction.  Gold- 
schmidt's instruments  permit  of  cauterization  of  the 
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vesical  neck,  but  local  applications  cannot  be  made 
with  same.  For  moving  forward  and  backward  and 
for  lifting  and  lowering  the  cauteries  his  instru- 
ments are  provided  with  a  complicated  set  of  screws 
which  renders  technic  difficult  and  requires  frequent 
repairs.  A  further  disadvantage  is  that  all  instru- 
ments must  be  held  in  the  median  line,  where  they 
run  in  an  unchanged  direction,  and  that  a  change 
of  the  operating  instrument  requires  the  removal  of 
the  tube,  as  almost  every  instrument  is  fitted  to  a 
tube  of  its  own. 

Quite  frequently  the  pains  of  dysuria  bring  a  patient 
to  us  with  cloudy  urine,  and  some  of  these  cases  have 
swelling  of  the  mucous  membrane,  granulations  and 
polypi  on  the  border  of  the  internal  sphincter  of  the 
bladder,  or  at  any  other  place  in  the  deep  urethra. 

In  chronic  prostatitis  we  see  the  walls  of  the  pros- 
tatic urethra  rigid,  and  this  rigidity  does  not  disappear 
on  pressure  with  air  or  water.  Often  berry-shaped 
growths  project  into  the  urethra. 

H.  Wassidlo  has  published  a  report  on  a  case  of 
tuberculosis  of  the  posterior  urethra,  so  that  we  readily 
see  how  accurate  a  diagnosis  can  be  made  with  his 
instruments. 

The  bent  tube  of  Wossidlo  has  received  a  slight 
turn  at  the  convex  side,  which  gives  a  greater  field 
of  vision,  so  that  a  larger  area  can  be  viewed. 

To  be  able  to  use  the  urethroscope  under  a  moderate 
air  pressure  and  to  gain  a  better  distention  of  the 
urethral  walls  a  small  tube  has  been  attached,  through 
which  air  may  be  forced  by  aid  of  a  bulb.  The  tube 
rises  at  its  vesical  end  to  a  cone  which  occludes  securely 
the  orifice  of  the  bladder.  The  drainage  tube  attached 
to  the  sheath  permits  a  thorough  irrigation  of  the 
field  without  a  rapid  filling  of  the  bladder  with  the 
irrigating  fluid,  as  is  the  case  with  the  Goldschmidt 
instrument,  where,  when  the  optical  tube  is  introduced, 
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the  liquid  has  not  other  exit  than  into  the  bladder. 
It  is  easy  to  wash  away  any  blood  that  may  interfere 
with  the  examination  or  treatment,  and  the  picture 
becomes  more  rapidly  clear.  The  latest  model  of 
the  Wossidlo  instruments  is  very  simple,  permitting, 
as  it  does,  of  the  change  of  operating  instruments 
with  the  tube  always  in  place  after  once  placed  in  the 
bladder,  and  at  the  same  time  the  instruments  may 
be  moved  readily  from  their  axis.  Many  different 
instruments  can  be  used  through  the  same  tube  as  a 
galvano-cautery,  galvano-cautery  knife,  a  curette, 
a  sharp  pair  of  tongs  or  scissors,  needles,  probes, 
sounds,  etc.  One  directs  the  instrument  toward  the 
place  to  be  operated  upon  by  the  aid  of  the  optic, 
then  removes  the  ocular,  opens  the  cock  on  the  shutter, 
and  slides  the  desired  instrument  through  the  opening 
below  the  optic,  and  then  the  ocular  is  replaced. 
When  the  galvano-cautery  knife  is  used  we  recognize 
its  action  by  the  appearance  of  fine  bubbles  of  gas, 
and  then  the  burnt  tissue  turns  white.  Deep  cauteri- 
zation should  always  be  avoided,  as  it  is  much  better 
to  repeat  after  ten  days  if  same  should  become  neces- 
sary. 

I  shall  not  at  this  time  go  into  a  detailed  report 
on  the  cases  in  which  I  have  used  the  Goldschmidt 
and  Wossidlo  urethroscopes,  but  will  give  you  a  few 
details  regarding  these  instruments  and  their  uses. 
The  Goldschmidt  instrument  is  constructed  in  a  num- 
ber of  different  models.  The  one  I  use  is  the  posterior 
urethroscope  with  the  galvano-cautery  attachment. 
Goldschmidt  and  others  have  used  the  cautery 
repeatedly  on  the  same  patient,  and  numerous  incisions 
of  the  obstructing  median  lobe  or  obstructing  bands 
have  been  made  at  different  times.  The  delicate 
construction  of  the  instrument  is  one  of  its  most 
serious  drawbacks.  I  have  seen  a  number  of  cases 
on  which  perineal  or  suprapubic  prostatectomy  had 
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been  performed,  and  the  retention  and  residual  urine 
not  entirely,  or  at  all,  relieved  by  these  procedures, 
in  which  one  or  more  cauterizations  with  the  Gold- 
schmidt  cautery  relieved  the  residuum  or  retention. 
After  a  prostatectomy,  sometimes  when  made  even 
by  our  best  and  most  able  surgeons,  contracting  bands 
will  recur  and  residual  urine  result  from  this  recon- 
traction  of  the  bladder  neck.  This  condition  I  have 
seen  occur  after  both  perineal  or  suprapubic  prosta- 
tectomy. 

In  using  the  cautery  (Goldschmidt's  or  Wossidlo, 
Jr.),  bleeding  occasionally  occurs  and  obscures  the 
field  of  vision,  although  if  considerable  care  is  used 
and  strong  pressure  of  the  irrigating  fluid  secured 
this  can  be  avoided.  I  have  never  seen  any  alarming 
hemorrhage  take  place,  however.  A  large  residuum 
can  be  reduced  several  hundred  cubic  centimeters 
even  after  a  single  cauterization  in  some  cases. 

The  statements  oftenest  made  by  those  opposed 
to  the  method,  that  it  is  unsurgical  and  that  the 
repeated  cauterizations  leave  the  prostatic  portion 
scarred  and  battered,  are  not  true  of  the  procedure 
in  the  hands  of  careful  operators.  If  used  in  all  cases 
of  prostatic  obstruction  the  method,  on  the  whole, 
is  bound  to  be  a  failure.  The  contention  that  in  those 
cases  in  which  cauterization  has  been  performed 
prostatectomy  afterward  becomes  a  necessity,  because 
of  infection  and  replacement  of  the  cauterized  tissue 
by  new  growth  or  the  obliteration  of  the  new  channel 
by  the  enlargement  itself,  is  well  founded,  if  this 
operation  is  used  in  cases  which  are  not  adapted  to  it. 

In  a  recent  article  Dr.  Young  says:  "During  recent 
years  I  have  appreciated  more  and  more  that  there 
existed  a  group  of  prostatic  obstructions  which  could 
not  be  very  satisfactorily  tested  by  either  perineal 
or  suprapubic  prostatectomy;  the  cases  of  inflam- 
matory median  bar  formation  or  contracture  of  the 
neck  of  the  bladder." 
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I  have  developed  an  entire  new  procedure  —  the 
urethroscopic  median  bar  excision  by  means  of  a 
special  "punch"  —  which  I  have  used  since  April  20, 
1911,  on  about  seventy  patients,  with  no  death  and 
with  excellent  results.  This  method  makes  it  possible 
to  perfect  the  result  obtained  either  by  perineal  or 
by  suprapubic  prostatectomy  in  cases  in  which,  by 
the  contracture  of  the  tissues  after  operation,  slight 
obstruction  is  produced. 

The  instrument  of  Buerger  is  a  very  valuable  one. 
A  great  instrument  was  brought  into  use  when  Nitze 
perfected  his  cystoscope.  Obstacles  which  had  seemed 
unconquerable  surrendered,  one  by  one,  to  his  ener- 
getic and  persevering  will  until  a  result  was  attained 
which  is  so  simple  that  the  original  problem  appears 
to  have  been  an  easy  one.  Without  relying  on  the 
achievements  of  others,  Nitze  worked  independently 
and  set  up,  in  place  of  unsafe  and  uncertain  methods 
which  could  be  carried  out  only  by  masters  in  our 
profession,  an  easy,  positive  and  definite  method  of 
examination  which  has  proved  a  blessing  to  sufferers. 


Advance  in  Endoscopic  Methods. 

Endoscopy  of  the  stomach,  according  to  the  method 
of  Nitze,  was  later  taken  up  by  Von  Mickhulicz,  who 
also  developed  the  exploration  of  the  urethra  with  an 
instrument  which  made  it  possible  to  throw  light  into 
this  canal.  Oberlaender  likewise  advanced  and  im- 
proved this  method,  but  in  spite  of  his  efforts  he  was 
unsuccessful  in  reaching  a  result  which  can  be  com- 
pared with  that  of  illuminating  the  bladder.  Gold- 
schmidt  says:  "We  are  now  able  to  know  the  exact 
normal  or  pathologic  conditions  of  the  bladder,  and 
the  same  can  be  obtainable  for  the  urethra." 

The  old  endoscopic  experiments  on  the  bladder 
and  urethra  by  Desormeaux,  which  were  carried  on 
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still  further  by  Grunfeld,  consisted  in  nothing  more 
than  the  insertion  of  the  largest  possible  tube;  over 
the  inserted  end  of  the  tube,  one  portion  of  the  mucous 
membrane  of  the  bladder  after  another  was  viewed, 
as  the  tube  was  withdrawn,  by  the  reflection  of  light 
through  the  tube  from  the  outside.  At  the  best,  only 
such  portions  of  the  wall  of  either  the  bladder  or  the 
urethra  could  be  viewed  at  one  time  as  could  be  sur- 
faced over  the  end  of  this  small  tube.  This  condi- 
tion of  affairs  was  changed,  as  far  as  examination  of 
the  bladder  was  concerned,  when  Nitze  invented  and 
applied  a  finely  developed  lens-system,  by  the  aid 
of  which  he  could  view  a  portion  of  the  bladder  many 
times  larger  than  the  inserted  end  of  the  instrument. 
Not  all  improvements  in  the  last  ten  years  were 
essential  to  the  principles  of  the  shape  of  the  instru- 
ments, but  have  been  usually  applied  to  the  electric 
technicalities  of  the  lighting  features  of  the  different 
cystoscopes  and  urethroscopes.  Excellent  photo- 
graphs of  the  interior  of  the  bladder  and  urethra, 
attesting  to  the  diligence  and  ingenuity  of  the  photog- 
rapher, KoUman,  have  been  made  by  the  use  of 
different  appliances. 

Goldschmidt  started  his  experiments  some  years 
ago  along  the  line  of  Nitze's  lens-system,  and,  by  hard 
work  and  close  observation  to  detail,  he  was  able  to 
help  solve  the  problem.  By  the  use  of  cystoscopic 
optic  and  convex  lenses  of  smaller  diameter  than  the 
object  to  be  seen  he  produces  a  wide  field  of  vision. 
When  such  collective  lenses  are  inserted  into  a  lighted 
tube,  the  rays  coming  from  the  inner  surface  and  end 
of  the  tube  will  be  gathered  by  the  lenses,  affording 
a  view  of  the  interior,  at  the  end  of  the  optic.  This 
picture  can  be  enlarged  through  a  convenient  ocular, 
just  as  is  done  with  pictures  of  relative  objects  in 
endoscopy. 

Many   trials  were   necessary   before   Goldschmidt 
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was  able  to  construct  a  practicable  and  simple  instru- 
ment. In  the  progress  of  his  work  Goldschmidt 
used  only  living  subjects  and  constantly  adhered  to 
practical  methods.  He  used  water  as  a  dilating 
medium,  instead  of  air  or  any  of  the  various  gases. 
While  trying  to  produce  the  largest  possible  expansion 
by  strong  pressure  of  the  dilating  medium,  he  found, 
much  to  his  astonishment,  that  only  a  little  dilatation 
was  necessary  to  produce  a  uniform  tube  of  the  urethra 
which  could  be  accurately  viewed  with  his  optical 
appliances. 

The  Goldschmidt  Instrument  and  Its  Use. 

The  instrument  is  so  constructed  that  a  stream 
of  water  can  flow  through  the  space  between  the 
endoscope  and  optic  into  the  urethra  and  douche  it 
out.  The  instrument  ends  vesically  with  either  a 
rounded  point  or  a  bill-shaped  point  and  is  inserted 
with  a  well-fitting  obturator  into  the  urethra,  per- 
mitting cold  or  hot  boric  acid  solution  to  run  from 
an  irrigator  into  the  water  chamber.  To  douche 
out  the  anterior  urethra  only  a  slight  pressure  is 
necessary,  but  to  douche  out  the  posterior  urethra  it 
is  necessary  to  raise  the  irrigator  to  about  two  meters 
above  the  pelvis  of  the  patient.  When  the  obturator 
is  withdrawn,  the  optic  is  inserted,  the  water-chamber 
closed  and  the  electric  cables  are  connected. 

The  form  of  the  instruments  is  such  that  their 
insertion  and  handling  for  ordinary  cases  cause  no 
pain,  and  all  operations  can  be  done  with  local  anaes- 
thesia. Bleeding  does  not  often  occur.  Infection 
is  reduced  to  a  minimum  by  the  continuous  irrigation 
with  boric  acid  solution.  The  normal  anterior  ure- 
thra by  physiologic  dilatation  is  like  a  uniform  tube, 
much  like  the  inner  walls  of  the  arteries;  complete 
and  incomplete  rings  can  be  seen,  and  the  uniformity 
of   the   mucous   membrane   is   interrupted   only   by 
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shallow  papillae  and  indentures,  which  are  sharp-cut, 
round  openings,  and  when  infected  become  enlarged 
and  deeper  and  often  appear  diverticular.  The  mu- 
cous fibers  are  often  firmly  attached  to  the  mucous 
membrane  and  cannot  be  dislodged  by  a  strong  stream 
of  water  in  chronically  infected  urethras. 

It  is  interesting  to  observe  how  man  is  able  to  open 
voluntarily  the  mouth  of  the  bladder  as  soon  as  he 
chooses  to  empty  the  bladder.  This  method  no  doubt 
will  be  much  used  to  diagnose  causes  of  nocturnal 
enuresis,  as  direct  observation  of  the  act  of  urination 
can  be  secured. 

By  changes  in  the  prostate  many  disturbances  of 
urination  take  place,  especially  in  cases  of  enlarge- 
ment or  distortion  of  the  middle  lobe.  Goldschmidt 
says:  "We  often  find  that  the  sphincter  does  not 
close,  but  irregularly  cleaves."  Whether  the  posterior 
urethra  acts  as  a  reservoir  in  the  act  of  urination 
was  much  discussed  some  years  ago.  If  the  mouth 
of  the  bladder  closes  completely,  which  as  a  rule  can 
readily  be  seen  by  the  aid  of  the  instrument,  it  becomes 
easy  to  decide  whether  the  sphincter  is  properly 
functionating.  Many  and  varied  causes  of  disturb- 
ances of  urination  and  difficulties  in  the  prostatic 
urethra  can  be  analyzed  by  direct  observation  of 
urination. 

In  cases  of  enlargement  of  the  so-called  middle 
lobe,  and  the  lengthening  of  that  portion  of  the  urethra 
between  the  colliculus  seminalis  and  the  entrance 
to  the  bladder,  one  can  see,  when  the  patient  urinates, 
how  this  middle  lobe  is  pushed  forward  and  the  lower 
wall  of  the  prostatic  urethra  is  pressed  against  the 
upper  wall  and,  instead  of  a  relaxation,  a  contraction 
of  the  urethra  takes  place.  The  lateral  walls  of  the 
urethra  become  changed  from  old  infectious  processes, 
and,  in  comparison  with  a  normal  urethra,  appear 
granulated,    hard    and    inelastic.     In    the    prostatic 
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urethra  are  found  many  mucous  accessories  and  poly- 
poid tufts. 

If  the  light  is  just  passed  into  the  bladder  the 
internal  sphincter  can  be  seen,  and  by  moving 
the  instrument  one  can  appreciate  the  thickness  of 
the  lips  of  this  orifice ;  any  irregularity  or  thickening 
of  the  edge  can  also  be  observed  very  distinctly.  The 
difference  is  particularly  remarkable  in  cases  of  hyper- 
trophy of  the  middle  lobe  of  the  prostate.  The  larger 
the  lobe  the  more  one  is  obliged  to  push  the  instru- 
ment inward  until  the  protuberance  of  the  sloping 
part  of  the  bladder  is  reached.  As  the  window  of  the 
urethroscope  is  divided  into  half  centimeters,  one  can 
ascertain  the  size  of  the  sphincter's  edge,  which  nor- 
mally does  not  exceed  0.25  cm. 

The  neck  of  the  bladder  having  lost  all  elasticity, 
every  effort  at  evacuation  of  the  urine  is  followed  by 
convulsive  movements  of  the  prostatic  and  posterior 
urethra.  These  movements  also  accompany  the 
passage  of  the  contents  of  the  bladder  into  the  pos- 
terior urethra.  The  clear  water  used  for  irrigation 
becomes  turbid,  being  mixed  with  the  contents  of  the 
bladder  by  these  movements  of  the  urethra. 

If  slight  bleeding  occurs  the  hemorrhage  is  washed 
away  by  the  water  which  constantly  flows  through 
the  visual  field.  The  prostate  presents  in  the  field, 
and  not  only  the  anterior  portion  but  also  the  pros- 
tate, is  seen  in  its  entirety,  as  the  tonsils  are  seen  in 
the  throat. 

The  operation  of  Bottini  and  Froudenberg's  modi- 
fication thereof  were  performed  in  complete  darkness 
and  are  not  to  be  compared  with  the  Goldschmidt 
or  Wossidlo  methods,  by  which  a  full  view  can  be 
obtained.  The  diagnosis,  even  by  cystoscopy,  shows 
only  the  prostatic  prominences  in  the  bladder,  while 
most  of  the  protuberances  which  prevent  the  evacua- 
tion of  urine  are  caused  by  projections  of  the  pros- 
tatic gland  into  the  prostatic  urethra. 
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It  is  unnecessary  for  me  to  say  that  the  Gold- 
schmidt  method  is  not  intended  to  replace  prostatec- 
tomy in  any  way,  but  I  positively  know  that  these 
methods  will,  if  properly  used,  decrease  the  number 
of  radical  cutting  operations,  the  same  as  one  skillful 
in  performing  litholopaxy,  does  away  with  the  neces- 
sity of  opening  the  bladder. 

Note.  —  In  this  review  of  posterior  urethroscopy  I  have  quoted 
freely  from  the  writings  and  observations  of  Goldschmidt,  Wossidlo, 
Frank,  and  many  others. 


DISCUSSION 

OF   SYMPOSIUM    ON    OBSTRUCTION    AT    THE    NECK    OF    THE 
BLADDER. 

Dr.  O.  S.  Lowsley,  New  York:  While  I  was  a  medical 
student  I  was  fortunate  enough  to  come  in  contact  with  a  genius 
in  our  branch  of  the  profession,  and  was  stimulated  to  work 
on  the  prostate  gland.  I  was  stimulated  so  thoroughly  to  do 
so  that  I  have  been  collecting  prostates  ever  since,  and  in  looking 
over  my  series  the  other  day  I  found  some  prostates  which  I 
thought  would  be  interesting  to  you  in  considering  this  subject 
of  obstructions  at  the  vesical  orifice.  I  wish  to  thank  Dr.  Young 
for  stimulating  this  interest,  because  it  has  been  one  of  the 
greatest  pleasures  of  my  work  in  medicine  to  continue  the  work 
which  I  began  under  him  on  the  prostate  gland. 

Recently  I  have  had  made  in  the  urological  research  laboratory 
of  the  Post-Graduate  Hospital,  which  is  under  Dr.  Squier's 
directorship,  lantern  slides  demonstrating  some  of  the  most 
interesting  of  these  vesical  obstructions,  which  I  will  now  show 
you.  Out  of  a  series  of  over  350  prostates  collected  at  random, 
which  I  have  at  the  present  time,  without  preserving  the  path- 
ological ones  particularly,  but  preserving  all  of  them,  and  making 
careful  measurements  and  observations,  I  have  found  that  about 
twenty-five  per  cent  of  the  prostates  taken  from  subjects  over 
thirty  years  of  age  show  a  considerable  obstruction  at  the  vesical 
orifice.  There  are  comparatively  few  of  the  type  which  have 
been  described  to  you  as  the  contractures  due  to  fibrous  change 
(I  should  think  about  five  of  those  specimens  in  my  collection), 
and  I  would  like  to  say  for  Dr.  Chetwood's  benefit  that  I  ran 
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across  a  specimen  in  an  autopsy  at  Bellevue  Hospital  which  was 
operated  upon  according  to  his  method.  This  specimen  belonged 
to  the  group  of  fibrous  contractures  at  the  vesical  orifice  and 
the  result  was  perfect.  I  was  very  glad  to  hear  Dr.  Young  say 
that  Dr.  Chetwood's  operation  was  indicated  in  certain  cases, 
because  I  believe  that  thoroughly. 

Dr.  George  K.  Swinburne,  New  York:  I  just  want  to 
relate  a  little  accident  that  I  had  with  this  punch,  that  I  think 
would  be  interesting.  A  man  with  a  tabetic  bladder  was  referred 
to  me  at  the  clinic,  but  in  making  an  examination  of  the  vesical 
neck  there  was  a  dintinct  prostatic  bar,  the  removal  of  which 
I  felt  justified  in  advising.  At  the  same  time  I  told  him  that 
we  could  not  hope  to  do  more  than  possibly  give  him  a  little  relief. 
He  agreed  to  go  into  the  hospital,  and,  under  nitrous  oxide- 
oxygen  anaesthesia,  after  the  insertion  of  the  instrument,  on 
opening  the  instrument  while  it  was  in  the  bladder,  and  then 
withdrawing  it,  instead  of  catching  the  bar  it  slipped  into  the 
urethral  canal  and  caught  at  about  four  inches  from  the  meatus. 
I  noticed,  on  inserting  the  instrument,  that  it  was  rather  tight  at 
that  point.  I  could  not  move  the  instrument  either  way.  I 
attempted  to  shut  the  knife  down  and  perhaps  cut  off  that  bite. 
It  did  not  do  anything.  There  was  nothing  to  do  but  to  perform 
an  external  urethrotomy.  When  1  got  the  instrument  out  I 
found  that  one  of  the  teeth  had  been  turned  a  little  bit  outward. 
Through  the  external  urethrotomy  wound  we  then  proceeded 
to  cut  down  the  bar,  which  was  done  very  easily  with  the  punch; 
but  drainage  was  established  outside  of  the  wound  through 
the  perineum,  and  into  the  bladder  a  catheter  was  inserted  as  we 
do  in  plastic  operations  on  the  urethra  for  stricture,  the  wound 
made  for  withdrawal  of  the  instrument  was  closed  solid.  Then 
the  patient  made  a  good  recovery  and  there  was  some  relief. 
But  I  wanted  to  mention  that  as  an  accident  this  might  happen 
to  any  one.  I  have  done  the  operation  so  often  and  it  has  been 
so  easy  that  I  was  very  much  surprised  when  the  instrument 
slipped  out  of  the  bladder  completely  and  did  not  catch  the  part 
that  I  had  intended  to  catch.  It  is  a  good  point  to  examine 
the  teeth  of  the  instrument  before  using  it,  and  to  see  that  the 
teeth  fit  the  knife  tight. 

I  have  had  two  cases  that  seem  to  me  to  be  very  interesting 
in  this  respect.  Three  years  ago  a  physician  of  fifty-three  came 
to  me  with  trouble  in  urination,  and  an  examination  with  the 
Buerger  showed  a  distinct  prostatic  bar.  There  was  no  other 
prostatic  hypertrophy  whatever.     There  were  eight  ounces  of 
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residual.  Young's  punch  was  used.  Complete  recovery,  with 
complete  emptying  of  the  bladder  for  a  year.  Then  he  went 
abroad  for  a  year.  This  winter  he  returned  to  me  with  trouble 
again.  Examination  with  the  Buerger  —  by  the  way,  for  an 
intraurethral  picture  and  for  the  internal  orifice,  I  do  not  know 
of  any  better  instrument  —  showed  a  complete  bulging  of  the 
two  lateral  lobes  in  the  posterior  urethra,  which  is  one  of  the  best 
illustrations  of  lateral  lobe  enlargement,  which  had  evidently 
come  on  after  this  operation. 

Now,  one  other  case.  A  man  of  fifty-four  came  to  the  dis- 
pensary last  May  with  urinary  obstruction,  and  at  that  time 
he  had  a  distinct  prostatic  bar  and  that  was  all.  I  advised  him 
to  go  into  the  hospital  to  have  that  removed.  He  was  not  able 
to  do  it  at  that  time.  But  in  December  he  came  and  said  he 
was  ready  for  the  operation.  I  told  him  I  had  better  examine 
him  again  before  going  to  the  hospital,  and  I  found  that  the  two 
lateral  lobes  had  enlarged  in  that  time.  Then  a  suprapubic 
operation  was  done  successfully. 

Dr.  Francis  R.  Hagner,  Washington,  D.C.:  I  feel  that 
there  is  nothing  in  genito-urinary  surgery  that  the  genito-urinary 
surgeon  should  be  as  proud  of  as  the  present-day  results  in 
prostatic  obstruction.  I  am  now  one  of  the  "old  men,"  so  I 
should  be  allowed  to  reminisce.  I  remember  when  in  the  hospi- 
tals in  Washington  and  in  Hopkins  in  Baltimore,  that  the  mortal- 
ity following  prostatectomy  was  about  forty  per  cent.  The 
principal  causes  of  the  lessened  mortality  are  the  pre-operalive 
and  the  postoperative  care  that  these  patients  get.  I  believe 
the  care  that  we  take  with  these  patients  is  the  reason  the  genito- 
urinary surgeon  gets  better   results  than  the  general  surgeon. 

Several  of  the  gentlemen  that  have  spoken  have  mentioned 
the  tabetic  bladders.  In  every  case  of  obstruction  we  should 
bear  this  in  mind.  I  would  like  to  cite  two  cases  that  illustrate 
this  point  forcibly: 

The  first  case  was  a  man  about  forty  years  old  with  an  interest- 
ing history  of  syphilis,  who  came  with  seventeen  ounces  of 
residual.  This  patient  also  had  difficulty  in  holding  his  urine. 
A  careful  examination  was  made,  and  the  cystoscopic  examination 
showed  no  obstruction,  but  the  typical  trabeculation,  such  as 
seen  in  tabes.  This  man  was  carefully  gone  over  by  two  neurolo- 
gists, and  both  asserted  positively  that  they  could  find  no  evi- 
dence of  eye  change  or  any  loss  of  reflexes  in  this  patient.  I 
insisted,  from  his  bladder  picture,  that  he  had  tabes.     A  Wasser- 


302 


mann  was  done,  and  showed  a  double  plus,  and  his  spinal  fluid 
cell  count  was  seventy-two  to  the  cubic  millimeter.  This  patient 
was  given  salvarsan  intravenously  and  salvarsanized  serum  in  the 
spinal  canal.  There  is  now  no  residual  urine,  and  urination, 
while  still  frequent,  is  wonderfully  improved. 

The  other  patient  was  a  man  with  an  enormously  hyper- 
trophied  prostate.  He  had  been  under  a  physician's  care  for  some 
time.  There  were  sixty-five  ounces  of  residual  urine.  On 
cystoscopic  examination  an  enormous  intravesical  prostate 
was  made  out.  He  was  operated  upon  and  the  prostate  re- 
moved. He  did  well  for  three  or  four  days,  and  then  began 
to  complain  of  severe  pains  in  his  limbs.  We  went  over  the 
reflexes  and  found  the  patellar  reflexes  gone,  stationary  pupils, 
and  every  evidence  of  tabes.  Fortunately  the  bladder  was  not 
aff^ected  and  he  made  a  perfect  recovery  from  his  urinary  obstruc- 
tion. Another  use  of  Dr.  Young's  punch  instrument  is  in  cases 
that  present  a  small  hard  prostate  without  intravesical  enlarge- 
ment. When  an  attempt  is  made  to  enucleate,  it  is  very  difficult 
to  get  the  finger  into  the  posterior  urethra.  If  the  instrument  is 
inserted  and  a  little  bite  taken  out,  the  finger  can  then  be  pushed 
in  and  the  line  of  cleavage  readily  found. 

I  would  like  to  speak  of  one  case  —  I  do  not  know  just  what  to 
call  it,  possibly  regeneration  of  the  prostate  after  prostatectomy. 
I  think  a  possible  explanation  of  this  case  is  that  the  enlarged 
portion  of  the  prostate  was  removed,  the  prostate  being  flattened 
out  against  the  capsule,  and  after  removal  the  prostate  began 
to  spread  out  again  into  normal  shape.  This  man  was  operated 
on  four  years  ago  by  a  suprapubic  operation  and  a  large  in- 
travesical prostate  removed,  —  an  adenomatous  prostate.  He 
made  an  uninterrupted  recovery.  He  came  back  in  six  months. 
There  was  no  residual  urine.  I  examined  him  per  rectum  and 
felt  a  large  prostate,  normal  in  shape.  The  cleft  was  present, 
two  lateral  lobes  on  each  side,  and  if  anybody  else  had  operated 
on  him  I  would  have  thought  that  they  hadn't  taken  the  prostate 
out  at  all.  At  the  operation  no  portion  of  the  prostate  was 
left.  The  man  has  no  residual  urine;  he  has  connection  and 
ejaculation  of  semen,  and  spermatozoa  in  his  ejaculated  fluid. 

Dr.  H.  J.  SCHERCK,  St.  Louis:  I  desire  to  put  on  record 
a  type  of  obstruction  at  the  vesical  neck  that  none  of  the  essay- 
ists have  mentioned.  I  mention  it  because  in  this  particular 
case  we  were  able  to  demonstrate  this  peculiar  condition  —  that 
is,  a  chronic  oedema  of  the  vesical  neck,  causing  complete  obstruc- 
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tton  and  all  symptoms  usually  due  to  hypertrophy  of  the  prostate. 
This  was  a  case  that  presented  a  well  marked  tumor  in  the 
rectum,  that  to  all  appearances  and  feeling  was  an  enlarged 
prostate.  Cystoscopically  this  tumor  projected  into  the  bladder. 
At  a  clinic  held  in  our  hospital  about  three  weeks  ago,  at  which 
Kolischer  was  present,  we  did  a  suprapubic  cystotomy  preparatory 
to  an  enucleation  of  the  gland.  The  remark  that  I  made  to  the 
assistant  before  operating  was  that  the  prostate  was  very  hard. 
As  we  cut  the  bladder  wall  it  was  extremely  thin.  The  bladder 
was  opened  quickly,  and  as  the  finger  felt  the  enlarged  prostate, 
it  began  to  shrink.  Both  Dr.  Kolischer  and  the  interne  felt  it 
go  down,  and  in  ten  minutes  there  was  absolutely  no  tumor  to 
be  felt.  The  finger  could  be  readily  pushed  into  the  prostatic 
urethra.  This  condition  recalled  one  other  case  that  I  had 
operated  on  some  years  previously,  when  I  had  been  consider- 
ably chagrined  to  find,  on  opening  the  bladder,  an  unusually 
small  prostate,  instead  of  a  considerably  hypertrophied  one. 
Whether  this  oedema  is  the  result  of  some  inflammatory  process 
or  not,  I  am  not  prepared  to  say,  but  that  in  this  particular  case 
the  condition  existed  had  for  many  months  —  for  the  last  two 
months  the  man  had  had  complete  retention  so  that  he  had  to 
have  a  retention  catheter  while  he  was  in  the  hospital.  This 
chronic  oedema  of  the  vesical  neck  has  not  been  described,  so  far 
as  I  know,  although  Kolischer  said  to  me  that  he  had  mentioned 
it  and  had  seen  several  similar  cases.  It  has  occurred  to  me  that 
perhaps  some  of  the  good  results  from  the  punch  operation  had 
been  due  to  the  same  thing  that  I  had  accomplished  in  dividing 
the  bladder,  that  is,  depletion,  relieving  the  congestion  and  thus 
the  chronic  oedema.  I  haven't  had  time  to  look  up  the  literature 
carefully,  but  so  far  as  I  have  gone  I  have  not  seen  it  regarded 
as  a  definite  entity.  Chronic  oedema  should  be  borne  in  mind; 
a  condition  of  chronic  oedema  which  came  down  under  the  finger 
in  the  presence  of  several  men  is  sufficiently  demonstrated  as  a 
fact.  In  mentioning  this  I  may  recall  to  those  present  instances 
where  this  has  occurred  to  them,  where  the  prostate  has  been 
very,  very  small  upon  opening  the  bladder  with  the  expectation 
of  finding  a  larger  one. 

Dr.  John  R.  Caulk,  St.  Louis:  In  discussing  this  sym- 
posium I  would  like  to  direct  my  remarks  to  two  particular  phases: 
prostatism  without  prostatic  hypertrophy;  second,  various  types 
of  cerebrospinal  disease. 

There  is  one  thing  that  has  not  been  mentioned  in  connection 
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with  obstructions  without  finding  sufficient  evidence  of  hyper- 
trophy, and  that  is,  enlargement  of  the  verumontanum,  ver- 
umontanal  hypertrophy.  Two  very  stubborn  and  perplexing 
cases  of  mine  were  finally  nicely  cured  by  partial  resections  and 
cauterizations  of  the  verumontanum,  relieving  distressing  symp- 
toms and  residual  urine. 

The  other  thing  is  obstructions  from  cerebrospinal  disease.  It 
is  a  well-known  fact  that  cerebrospinal  disease  manifests  itself 
often  primarily  by  disturbances  of  vesical  function.  It  is  also 
a  well-known  fact  that  many  of  these  cerebrospinal  diseases  have 
associated  with  them  various  types  of  prostatic  disease,  hyper- 
trophies, inflammatory  changes,  etc.  So  that  it  is  extremely 
important  and  essential  to  thoroughly  diagnose  these  cases  before 
undertaking  operation,  and  we  have  a  well  defined  cystoscopic 
picture  which  will  enable  us  to  arrive  at  a  proper  diagnosis.  And 
it  is  absolutely  unnecessary  for  some  of  our  general  surgical 
brethren,  who  as  yet  are  not  converted  to  the  view  that  the 
cystoscope  is  of  any  importance  in  urology,  to  surgically  mutilate 
some  of  these  individuals. 

Now  with  reference  to  tabes.  Dr.  Hagner  mentioned  the 
typical  trabeculation.  For  the  last  six  months  or  more  we  have 
been  working  in  the  out-patient  department  of  the  Washington 
University  and  Barnes  Hospital,  on  tabes,  working  with  the 
various  departments  trying  to  get  an  idea  of  tabes  as  a  whole. 
We  have  found  that  we  have  often  been  able  to  diagnose  such 
conditions  before  other  neurological  changes  manifested  them- 
selves. We  have  found  that  the  most  typical  change  is  the 
dilatation  of  the  internal  orifice,  which  will  allow  one  to  cysto- 
scope the  posterior  urethra,  verumontanum,  etc.  We  have  not 
been  able  to  confirm  KoU's  findings  of  trabeculation,  that  it  is 
always  delineated  at  a  particular  part  of  the  bladder.  We  have 
found  in  most  of  our  cases,  young  and  old,  a  general  trabeculation 
affecting  no  particular  part  of  the  bladder.  So  that  we  have 
not  been  able  from  the  trabeculation  alone  to  determine  whether 
the  process  was  from  mechanical  obstruction  or  some  neuro- 
logical process.  So  the  most  important  picture  seems  to  us  to 
be  at  the  internal  vesical  orifice.  Now  there  is  one  thing  we  have 
noticed  in  these  bladders,  and  that  is  the  interureteric  bar.  It 
is  seldom  as  husky  and  stout  as  the  bar  that  we  find  back  of  a 
prostatic  obstruction  or  stricture.  We  have  found  in  a  great 
many  cases  that  it  has  been  thin  and  pale  instead  of  thick  and 
hypertrophied.  An  interesting  thing  has  occurred  in  these 
bladders,  that  by  filling  them  with  collargol  and  having  an  x-ray 
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picture  taken  we  met  a  distinct  surprise.  I  thought  certainly 
we  should  see  a  funnel-shaped  collargol  picture,  as  we  see  with  the 
cystoscope.  Much  to  our  surprise  and  astonishment,  we  found 
that  there  was  no  such  thing  at  all  in  our  cases.  We  did  eight 
or  ten  cases.  We  worked  thirty  cases  of  tabes,  and  on  ten  we 
did  this,  filling  the  bladder  with  collargol,  taking  an  x-ray  picture 
lying  down,  standing  up  and  after  jumping,  and  in  none  did  we 
find  this  funnel-shaped  orifice.  We  found  a  perfectly  clean-cut, 
well-delineated  area  where  the  collargol  went  across  the  top  of 
the  symphysis. 

So  with  this  cystoscopic  picture  of  tabes  —  and  by  the  way, 
it  should  not  be  called  tabetic  bladder  —  we  found  it  in  two 
cases  of  spinal  cord  tumor,  in  presumably  normal  cases,  in  post- 
apoplectic cases,  and  we  found  it  in  cases  of  exophthalmic  goiter. 
There  is  no  excuse  for  any  man  operating  on  a  prostate  and 
getting  the  results  which  some  of  them  do  in  such  cases.  I 
am  satisfied  that  the  cases  of  incontinence  which  we  hear  scat- 
tered around  in  different  sections  of  the  country  attributed  to 
perineal  prostatectomy  are  due  to  an  accompanying  tabes  or 
spinal  cord  change. 

Dr.  a.  L.  Chute,  Boston:  There  are  two  cases  that  I 
should  like  to  relate  briefly.  The  first  concerns  an  unusual 
spinal  cord  lesion.  This  case  was  a  man  of  forty-eight,  whom 
I  saw  five  years  ago.  He  had  practically  a  complete  retention 
and  had  used  a  catheter  for  three  years,  usually  five  times  in 
twenty-four  hours.  This  patient's  eyes  reacted  normally,  he  had 
no  lightning  pains,  his  knee-jerks  were  rather  exaggerated,  he 
had  some  unsteadiness  in  walking  and  a  spine  that  was  abso- 
lutely rigid  as  well  as  a  chest  that  did  not  move  at  all  with  respira- 
tion. He  had  a  tight  bladder  outlet  and  cystoscopy  showed 
a  marked  anterior  commissure.  He  was  seen  with  a  neurolo- 
gist, who  was  satisfied  that  there  was  some  nerve  lesion,  but 
thought  it  was  worth  while  to  do  a  prostatectomy,  which  I  did. 
The  result  was  simply  that  this  man  could  catheterize  himself 
more  easily,  but  had  practically  no  ability  to  urinate  voluntarily. 
Last  week  Dr.  Paul  Thorndike  informed  me  that  this  man  had 
died  of  renal  insufficiency  on  his  service  at  the  City  Hospital  and 
that  they  had  secured  an  autopsy,  the  report  of  which  he  kindly 
sent  me.  It  showed  an  organized  and  calcified  mass  in  the  spinal 
canal  at  the  level  of  the  first  lumbar  vertebra.  This  flattened 
the  nerves  of  the  cauda  equina  against  the  sides  of  the  canal. 
They  got  from  him  the  history  of  a  serious  fall  with  injury  to  his 
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spine  twenty  years  before.  It  was  their  opinion  that  the  cyst 
that  was  pressing  on  the  cauda  equina  had  its  origin  in  the  old 
clot  that  followed  this  injury.  Undoubtedly  this  lesion  was  the 
cause  of  his  bladder  symptoms,  rather  than  his  tight  bladder 
outlet. 

The  other  case  is  one  of  an  accident  that  occurred  to  me  fol- 
lowing a  punch  operation  that  1  did  on  a  small  fibrous  prostate 
last  summer.  The  patient  was  a  man  about  fifty  and  had  a 
residual  of  eight  or  ten  ounces.  Cystoscopy  showed  no  parti- 
cular prostate,  the  bladder  outlet  was  contracted  and  raised 
just  a  little  above  the  bladder  floor.  I  took  out  three  bites, 
not  very  much  tissue,  with  the  prostatic  punch  and  tied  in  a 
catheter.  The  bleeding  stopped  after  some  days  and  the  patient 
went  home.  After  a  time  he  began  bleeding  again.  I  was  away 
at  the  time.  He  was  sent  to  a  hospital  and  a  catheter  tied  in. 
He  then  began  to  bleed  furiously  and  my  assistant  had  to  open 
him  suprapubically  in  order  to  empty  his  bladder  of  clots,  and 
stop  this  bleeding  by  packing.  The  bleeding  stopped  promptly 
after  packing  and  the  patient  made  a  good  recovery.  I  do  not 
cite  this  in  criticism  of  this  operation,  which  I  have  used  a 
number  of  times  since,  as  well  as  before,  this  uncomfortable 
experience.  I  simply  cite  it  as  an  accident  which  was  rather 
appalling  at  the  time,  and  the  possibility  of  which  one  must 
bear  in  mind  when  using  this  operation. 

Dr.  B.  a.  Thomas,  Philadelphia:  I  believe  we  are  all  in 
accord  that  there  are  certain  of  these  cases  of  obstruction  at  the 
neck  of  the  bladder  where  Dr.  Chetwood's  operation  is  indicated, 
and  that  there  are  others  where  unquestionably  Young's  oper- 
ation, either  by  the  punch  or  the  rongeur,  is  the  best  procedure. 
Oftentimes  I  think  it  is  possible  to  differentiate  those  cases. 
Merely  from  my  own  experience,  which  has  been  much  more 
limited  than  that  of  many  men  who  have  read  papers  to-day, 
I  would  like  to  say  that  the  mortality  from  the  punch  operation 
has  been  ten  per  cent,  whereas  from  suprapubic  and  perineal 
prostatectomy  it  has  been  something  under  four  per  cent.  Con- 
sequently I  should  look  upon  the  operation  as  one  of  higher 
mortality  than  from  the  open  operation. 

The  one  case  that  died  was  a  very  humiliating  experience  to 
me.  The  patient  at  the  time  of  the  operation  did  not  lose  more 
than  half  an  ounce  of  blood.  There  was  no  rise  of  temperature 
whatsoever;  he  was  out  of  bed  a  few  days  afterwards  and  was 
ready  to  go  home.     He  went  to  the  lavatory,  and  when  he  came 


307 

back  he  told  the  nurse  he  felt  sick.  He  was  advised  to  go  to 
bed,  and  within  a  half  hour  was  dead.  He  was  a  perfectly 
healthy  man,  forty-five  years  of  age. 

At  the  present  time  I  have  a  patient  in  the  hospital  who  came 
in  with  complete  retention,  with  a  diagnosis  of  prostatic  hyper- 
trophy, having  forty-seven  ounces  of  urine  in  the  bladder  at  the 
time.  He  has  been  unable  to  empty  his  bladder  for  two  or  three 
weeks.  I  found  that  he  had  no  enlargement  whatever  of  his 
prostate  that  I  could  demonstrate  by  any  means  whatsoever. 
One  of  my  assistants  thought  that  he  had  a  contracture  of  the 
vesical  neck,  which  I  was  unable  to  confirm.  I  had  the  patient 
examined  neurologically,  with  a  negative  report.  The  neurolo- 
gist recommended  ascending  doses  of  strychnine.  He  started 
in  with  one-twentieth  of  a  grain  three  times  a  day,  increasing  the 
dose  a  fraction  every  two  days.  Day  before  yesterday  he  was 
taking  one-tenth  of  a  grain  and  was  voiding  very  satisfactorily, 
with  only  two  ounces  of  residual  urine.  The  patient  during 
this  course  of  treatment  never  showed  any  signs  of  strychnine 
toxicity. 

Dr.  Charles  S.  Stern,  Hartford,  Ct. :  In  regard  to  Dr.  Lewis' 
paper,  among  the  contra-indications  I  do  not  remember  having 
heard  him  speak  of  diabetes.  I  should  like  to  have  him  state 
in  his  closing  remarks  whether  he  considers  that  one  of  the 
contra-indications. 

Dr.  Alexander  Randall,  Philadelphia:  Although  this 
symposium  is  devoted  to  the  surgical  treatment  of  non-prostatic 
obstructions  to  the  vesical  orifice,  I  feel  that  it  is  wrong  to  allow 
faulty  references  to  the  original  describer  of  the  condition  to  go 
uncorrected.  Guyon  was  not  the  man  who  first  recognized  this 
condition,  neither  was  Mercier.  Recently,  during  a  rather 
extensive,  I  believe  complete,  and  certainly  a  most  interesting 
review  of  the  literature  on  the  subject,  I  found  an  article  by 
G.  J.  Guthrie  of  London,  which  I  believe  to  be  without  doubt 
the  first  differentiation  between  enlargement  of  the  middle 
lobe  of  the  prostate  (which  had  been  described  by  Home  in  1811), 
and  true  bar  formation.  Guthrie's  ideas  were  presented  in  a 
series  of  lectures  before  the  Royal  College  of  London  in  1830, 
and  antedated  Mercier's  description  by  six  years.  They  were 
later  published  in  book  form  under  the  title  "Anatomy  and 
Diseases  of  the  Neck  of  the  Bladder,  etc.,"  in  1834.  Guthrie 
gives,  I  believe,  the  most  graphic,  clear-cut  description  of  median 
bar  formation  that  is  to  be  found  in  the  English  literature.     "This 
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bar,"  says  Guthrie,  "is  quite  membranous,  and  does  not  include 
the  elastic  structure  (sphincter)  which  is  not  diseased,  neither 
is  that  part  called  the  third  lobe,  nor  is  there  any  projection  into 
the  bladder,  save  the  bar  or  valve  formed  by  its  mucous  mem- 
brane at  the  very  orifice."  Guthrie  likewise  defined  two  types 
of  bar  formation. 

In  1836  Mercier  published  his  first  article  on  bar  formation, 
which  was  followed  in  subsequent  years  by  six  other  articles  or 
monographs  on  the  subject.  He  likewise  had  a  very  heated 
argument  with  Civiale  as  to  the  priority  of  their  claims  of  having 
been  the  first  to  describe  the  condition.  Mercier  gave  to  the 
profession  no  less  than  seven  different  instruments  for  the  pur- 
pose of  severing  or  removing  the  vesical  obstruction  by  way  of 
the  urethra,  and  likewise  speaks  of  having  operated  over  three 
hundred  times  for  the  removal  of  such  obstructions.  Of  course 
a  great  many  of  Mercier's  cases  were  not  true  bar  formation, 
but  probably  included  prostatic  enlargements  as  well;  but  that 
he  recognized  the  condition  of  bar  formation,  operated  for  it, 
and  obtained  cures  cannot  be  denied. 

In  the  following  years  a  number  of  men  recognized  the  existence 
of  such  a  formation  long  before  Guyon,  for  it  is  to  be  found  in  the 
writings  of  Messer,  of  Dittel  and  Crastina,  of  Samuel  D.  Gross 
and  of  Sir  Henry  Thompson.  Guyon  in  his  article  on  "Prosta- 
tisme  Vesical,"  in  1888,  considered  that  the  retention  was  due 
to  the  inefficiency  of  the  bladder  musculature  and  not  to  any 
obstruction  at  the  vesical  orifice,  and  he  clung  to  this  view  up 
to  the  time  of  his  death,  and  in  his  latter  years  promulgated  the 
idea  of  the  loss  of  the  Hemmenden  reflex  as  the  reason  why  the 
bladder  failed  to  completely  empty  itself. 

In  regards  to  the  pathologic  changes  that  bring  about  this 
form  of  obstruction  we  find  the  first  intensive  study  of  the  ob- 
structive tissue  in  the  writings  of  Englisch  in  1901.  It  is  to  be 
realized  that  the  Germans  have  practically  always  attempted 
to  relieve  these  cases  by  performing  suprapubic  prostatectomy 
and  in  so  doing  they  have  accumulated  material  that  has  con- 
vinced such  men  as  Barth,  Groslick,  Kummell,  Posner,  Steiner, 
Dubs,  and  others,  that  the  actual  underlying  pathologic  change 
is  to  be  found  in  the  prostate  where  an  atrophic  shrinkage  has 
taken  place.  In  this  country  the  majority  of  the  material  that 
has  been  studied  microscopically  has  been  simply  the  obstructive 
tissue  removed  by  a  urethroscopic  "punch,"  or  similar  instrument, 
occurring  within  the  grasp  of  the  internal  sphincter  muscle,  that 
is,  at  the  internal  vesical  orifice.     It  is  hard  to  conceive  that 
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a  pathologic  process  would  originate  and  remain  located  at  this 
point  alone,  for  we  know  that  anatomically  there  cannot  be 
outlined  any  definite  structure  to  be  known  as  the  internal 
sphincter.  What  would  cause  a  sclerosis  to  start  at  this  point? 
What  is  there  in  this  region,  the  posterior  lip  of  the  internal 
orifice,  that  differs  from  any  other  part?  What  anatomic  struc- 
ture exists  there  that  could  be  attacked  by  a  morbid  process? 
While  we  know  that  in  these  bar  cases  we  find  this  portion  of 
the  orifice  sclerosed,  it  is  my  firm  belief  that  the  actual  cause  of 
the  changes  here  transpiring  lies  in  the  prostate  directly  under- 
neath, and  that  the  German  idea  that  an  atrophy,  possibly  due 
at  different  times  to  different  causes,  is  the  true  pathologic 
change  that  from  propinquity  causes  the  sclerotic  bar  formation 
in  the  region  of  the  so-called  internal  vesical  sphincter,  that  is 
at  the  vesical  orifice. 

I  regretted  to  see  Dr.  Stevens  leave  the  room,  as  I  had  hoped  to 
hear  him  say  something  about  his  work  in  treating  these  cases 
with  the  high-frequency  cauterizing  current.  I  have  had  very 
few  cases  myself  since  the  publication  of  his  article,  but  in  the 
ones  where  I  have  tried  this  means  of  removing  the  obstructing 
bar  the  most  gratifying  results  have  been  obtained,  and  I  feel 
that  in  properly  selected  cases  this  mode  of  relieving  the  obstruc- 
tion should  be  the  method  of  choice. 

Dr.  W.  T.  Elam,  St.  Joseph,  Mo.:  It  is  not  my  purpose 
to  discuss  the  papers,  but  inasmuch  as  there  have  been  many 
phases  of  the  end-results  of  prostatic  operations  and  conditions 
mentioned,  I  thought  I  would  mention  a  case  which  I  had  re- 
cently, in  order  that  it  may  perhaps  help  somebody  who  might 
be  as  confused  as  I  was.  I  operated  on  a  patient  three  years 
ago  and  removed  a  large  adenomatous  prostate,  with  the  result 
that  the  patient  was  completely  relieved.  This  old  man  was  a 
stone  mason,  sixty-three  years  old  at  the  time.  He  gave  a 
history  of  having  had  some  trouble,  a  few  falls,  but  that  did 
not  particularly  influence  the  diagnosis;  everything  pointed 
to  obstruction,  as  he  had  about  500  cc.  residuum,  which 
made  the  operation  necessary.  About  six  weeks  ago  this  same  man 
came  to  the  hospital  suffering  from  frequent  desire  to  urinate, 
complaining  of  a  great  deal  of  pain  down  in  the  lower  part 
of  the  pelvis.  On  examination  I  found  that  the  entire  abdomen 
and  the  lower  limbs  were  apparently  hyperaesthetic  to  a  painful 
degree.  I  looked  after  him  for  a  few  days,  and  irrigated  him 
with  boric  acid,  nitrate  of  silver,  argyrol,  etc.,  with  some  little 
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relief.  He  complained  bitterly  of  pain,  and  required  from  one  to 
two  hypodermics  of  morphia  and  atropine  at  night  to  enable  him 
.  to  sleep.  Urinalysis  showed  only  a  few  leucocytes.  There  was 
about  1,500  cc.  residuum,  the  urine  otherwise  apparently  normal. 
On  examining  him  some  eight  or  ten  days  after  he  entered 
the  hospital,  I  found,  by  running  my  hand  up  and  down  his  spine, 
that  he  complained  of  pain  upon  my  touching  a  certain  point. 
On  examination  I  found  some  curvature  and  an  extremely 
prominent  spinous  process.  He  would  squirm  and  yell  with 
pain  when  you  pressed  that  point.  He  was  taken  to  the 
dressing  room  and  a  plaster  jacket  put  on.  He  was  sent  home 
in  three  days,  and  he  is  getting  along  satisfactorily,  according  to 
last  reports. 

Dr.  H.  B.  Reece,  New  York:  I  have  had  the  opportunity, 
recently,  to  follow  three  cases  in  Dr.  Chetwood's  clinic  that  bear 
upon  the  point  that  has  just  been  raised  in  the  discussion,  in  which 
I  made  the  cystoscopic  investigation,  assisted  at  operation  in 
two  of  them,  and  followed  them  up  in  the  after  treatment  for 
•two  or  three  months.  All  of  these  cases  presented  a  positive 
Wassermann  —  four  plus  —  yet  two  of  them  (the  operated  ones) 
made  complete  recoveries  —  of  which  one  had  a  residual  of  about 
three  hundred  cc.  and  the  other  about  two  hundred  and  fifty 
cc. ;  at  the  present  neither  one  has  any  residual  and  no  difficulty 
or  frequency  of  urination. 

The  third  case  was  tabetic  clinically,  a  young  man  twenty- 
eight  years  old,  with  a  residual  of  twenty-two  ounces.  Dr. 
Chetwood  decided  not  to  operate  on  him,  but  to  submit  him  to 
anti-syphilitic  treatment.  He  has  been  given  one  old  and  several 
neosalvarsans  intravenously,  followed  with  mercury,  and  there 
has  been  no  improvement  whatever,  it  being  now  eight  months 
since  beginning  treatment.  The  satisfactory  result  in  the  other 
two  cases  operated  on  was  obtained,  notwithstanding  the  positive 
Wassermann  reactions. 

Dr.  Charles  H.  Chetwood,  New  York:  We  can  elicit  from 
what  has  been  said  here  that  all  cases  of  vesical  obstruction  should 
receive  the  greatest  amount  of  investigation  before  deciding  upon 
what  course  to  take  in  any  one  case.  If  operation  is  decided 
upon,  the  greatest  consideration  from  the  standpoint  of  the 
patient  is  the  probable  outcome  of  such  operation,  and  that  being 
the  case  it  is  improper  to  disregard  the  importance  of  its  bearing 
upon  each  individual  case.     Where  we  have  to  deal  with  a  capa- 
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city  of  say  800  cc.  with  a  residual  of  about  400  cc,  by  removal 
of  the  obstruction,  to  get  a  perfect  result  is  a  reasonable  expecta- 
tion. But  where  we  have  a  residual  of  100  cc.  with  a  capacity 
only  of  200  cc,  the  result  is  not  so  impressive.  In  other  words, 
cases  must  be  taken  by  themselves,  and  the  result  obtained  is 
purely  relative.  We  must  take  into  consideration  the  initial 
features  before  deciding  upon  the  merits  of  the  results. 

While  we  cannot  subscribe  to  the  conclusions  of  Ciechanowski 
as  to  the  gonorrhoeal  cause  of  most  of  these  cases,  yet  this  same 
author  has  set  forth  in  clear  terms  much  that  is  true,  and  especially 
as  to  the  importance  of  inflammation,  both  as  a  primary  and  a 
contributory  cause  of  obstructive  prostatic  and  vesical  conditions. 
Therefore  if  inflammation  plays  an  important  r61e  in  the  clinical 
history  of  any  case,  it  is  important  to  know  how  far  it  has  left 
its  mark  behind.  At  all  events,  it  is  far  better  to  acknowledge 
the  limitations  of  an  operation  beforehand  than  to  be  compelled 
to  confess  them  afterwards. 

Dr.  Lewis,  closing:  I  have  always  been  convinced  of  the 
efficacy  of  the  punch  operation,  but  I  have  never  yet  been  con- 
vinced of  its  safety.  I  think  that  the  testimony  given  here 
leaves  us  still  in  doubt  as  to  the  safety  of  this  method,  particularly 
in  view  of  the  severe  hemorrhage  of  which  Dr.  Young  speaks. 
I  have  worked  on  a  different  plan  to  overcome  the  obstruction 
from  bar  formation.  I  have  devised  and  put  into  effect  an 
instrument  for  cauterizing  and  burning  a  groove  under  the  eye, 
in  connection  with  the  new  model  of  my  Universal  Operating 
Cystoscope,  made  by  Wappler,  a  description  of  which  is  in  full 
in  Surgery,  Gynecology  and  Obstetrics  for  April,  1915.  That 
enables  the  operator  to  do  the  cauterization  under  the  direct 
observation  of  his  eye  and  while  a  stream  of  water  is  running 
through  the  channel  and  rendering  safe  the  lens  and  also  ob- 
viating the  danger  from  hermorrhage,  which  is  incident  to  the 
cutting  but  not  incident  to  cauterization.  The  instrument  is  an 
insulated  blade  and  is  actuated  by  the  D'Arsonval  current,  and 
is  well  controlled. 


THE  ANATOMY  OF  THE  HUMAN  PROSTATE 
GLAND. 


OSWALD  S.  LOWSLEY, 
NEW  YORK. 


This  communication  deals  with  the  anatomy  of 
the  human  prostate  gland  in  health.  The  specimens 
utilized  were  obtained  from  routine  autopsies  and 
they  have  been  studied  in  gross,  microscopically  and 
in  serial  section.  This  period  includes  the  first  and 
second  decades  of  life  and  is  particularly  interesting 
because  we  are  here  considering  the  changes  in  a  sex 
gland  during  the  years  of  puberty.  The  specimens 
number  more  than  one  hundred  and  vary  in  ape  from 
birth  to  twenty  years. 

Serial  sections  of  the  prostate  of  a  new-born  baby 
have  been  described  in  detail  in  another  paper. ^ 
It  was  shown  by  the  investigation  above  mentioned 
that  at  birth  the  gland  retains  its  fcetal  characteristics 
in  that  the  five  foci  from  which  it  originally  develops 
have  become  the  five  lobes  of  the  prostate,  the  ducts 
of  each  group  of  tubules  emptying  into  the  portion  of 
the  urethra  from  which  they  originally  developed. 
The  number  of  tubules  is  somewhat  less  than  those 
of  younger  specimens  studied,  but  the  number  of 
branches  is  markedly  increased.  The  ventral  or 
anterior  lobe  at  birth  is  very  small  indeed.  The  sub- 
cervical  group  of  Albarran  has  many  more  tubules 
at  birth  than  were  noted  in  any  of  the  foetal  specimens. 


»  Lowsley:   Journal  of  the  American  Medical  Association,  January 
11.  1913.  Vol.  LX.  pp.  110-114. 
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Most  of  these  occur  in  the  mucosa  on  the  floor  of  the 
beginning  of  the  urethra  within  the  vesical  sphincter. 
The  subtrigonal  glands,  which  I  have  previously 
described  in  detail,  occur  more  numerously  at  the  time 
of  birth  than  previously  and  are  simple  tubular  struc- 
tures. The  tubules  of  the  apex  group  are  also  more 
numerous  at  birth  than  during  previous  weeks.  The 
seminal  vesicles  and  ejaculatory  ducts  together  with 
the  utriculus  prostaticus  have  all  been  described. 

It  was  found  to  be  advisable  to  study  serial  sections 
of  a  subject  who  had  about  reached  the  middle  of  the 
first  decade  in  life.  Therefore  the  prostate  of  a  boy 
four  years  of  age  was  prepared  in  the  usual  manner, 
mounted  in  celloidin,  cut  serially  and  stained  with 
haematoxylin  and  osin.  There  is  a  slight  increase 
in  size  of  the  gland  compared  with  the  prostate  at 
birth.  The  tubules  have  more  branches,  the  greater 
number  occuring  near  the  periphery  of  the  organ. 
This  fact  is  beautifully  shown  by  injecting  the  tubules 
with  india  ink  and  then  clearing  according  to  the 
method  of  Spalteholtz."  It  is  observed  that  the 
tubules  as  a  rule  run  obliquely  through  the  muscular 
and  elastic  tissue  which  forms  the  bulk  of  the  gland, 
and  upon  reaching  the  peripheral  fourth,  spread  out 
in  many  small  branches  nearly  all  of  which  point 
posteriorly,  or  towards  the  base  of  the  prostate,  and 
resemble  very  closely  a  wind-blown  umbrella  tree 
with  the  forward  half  of  its  branches  removed. 

The  Middle  Lobe.  The  musculature  of  the  tubules 
of  the  middle  lobe  is  slightly  more  pronounced  than 
that  in  the  specimens  at  birth  and  also  more  pro- 
nounced   than   that   surrounding  the  tubules  of  the 


'  Spalteholtz  clearing  method :  Fix  in  formalin,  dehydrate  slowly 
in  alcohol  starting  in  at  60  per  cent.  Bleach  in  hydrogen  peroxide 
at  60  per  cent  and  continue  to  dehydrate  by  increasing  the  strength 
of  alcohol  until  absolute  alcohol  is  reached.  Clear  in  a  mixture  of 
75  cc.  of  oil  of  wintergreen  and  25  cc.  of  benzyl  benzoate. 


314 


lateral  lobes.  This  is  noted  particularly  at  their  ends, 
where  the  capsule  of  the  prostate  is  deficient,  and  these 
tubules  are  particularly  uncovered  by  the  fibrous 
structures  which  surround  the  remainder  of  the 
prostate.  Twelve  tubules  make  up  this  middle  lobe, 
all  of  which  grow  back  behind  the  sphincter  of  the 
bladder,  some  of  them  in  immediate  contact  with 
the  outermost  fibers  of  its  posterior  portion,  but  none 
of  them  projecting  within  the  sphincter.  These 
tubules  are  clearly  separated  from  the  other  portions 
of  the  gland,  more  so  even  than  the  case  of  the  prostate 
of  the  new-born,  both  as  regards  distance  and  appear- 
ance. 

The  lateral  lobes  are  made  up  of  ten  tubules  on  the 
left  and  fourteen  on  the  right  side.  There  is  a  slight 
growth  in  them  compared  with  those  of  the  prostate 
at  birth.  Their  branches  are  somewhat  increased 
in  thickness  and  number.  One  small  duct  carries 
the  secretions  from  a  large  number  of  branches  which 
spread  out  over  a  considerable  area. 

The  posterior  lobe  is  made  up  of  eleven  tubules 
which  branch  rather  extensively.  In  most  parts 
of  the  gland  the  dividing  point  between  the  lateral 
and  posterior  lobes  is  well  marked  off  by  an  area  of 
tissue  similar  to  that  making  up  the  so-called  capsule 
of  the  gland;  however,  there  are  places  where  the 
partition  is  thin  but  recognizable.  The  ducts  drain- 
ing the  lateral  lobe  tubules  run  toward  the  apex  and 
empty  into  the  urethra  on  the  lateral  sutiaces  of  the 
verumontanum  below  the  entrance  of  the  ejaculatory 
ducts  and  in  the  prostatic  furrows.  Rarely  does  a 
lateral  lobe  tubule  empty  into  the  urethra  on  its 
lateral  wall.  Towards  the  apex  of  the  gland  the  pos- 
terior lobe  increases  in  size  and  in  this  specimen  forms 
a  considerable  portion  of  the  gland,  although  it  is  not 
as  bulky  as  the  lateral  lobes. 

Anterior  Lobe.     Five  small  tubules  make  up  the 
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anterior  lobe  in  this  specimen.  These  tubules  end 
in  the  musculature  of  the  ventral  wall  and  are  con- 
siderably larger  than  the  subcervical  structures, 
although  they  are  not  nearly  so  extensive  as  the 
tubules  of  other  divisions  of  the  gland.  Their 
muscular  and  connective  tissue  envelopes  are  very 
thin.  They  do  not  extend  very  far  from  the  lumen 
of  the  urethra  and  their  ducts  all  enter  the  urethra 
on  its  ventral  wall  above  the  point  where  the  ejacu- 
latory  ducts  open. 

Histologically  the  tubules  are  lined  with  cuboidal 
cells,  the  nuclei  of  which  are  in  the  center  of  the  cell. 
I  have  been  unable  to  find  any  difference  in  the  his- 
tology of  the  lining  membrane  of  the  various  lobes 
of  the  prostate. 

The  small  finger-formed  simple  tubular  glands, 
the  development  of  which  I  have  described  pre- 
viously,' are  found  in  the  mucosa  of  the  trigonum 
vesicae  at  about  its  middle  portion.  There  are 
twenty-three  of  these  minute  structures  in  this  speci- 
men, the  uppermost  of  which  are  found  as  high  up 
as  the  middle  point  of  the  trigone;  the  remainder  are 
scattered  between  this  point  and  the  upper  end  of 
the  vesical  sphincter.  There  is  nothing  distinctive 
about  the  mucous  membrane  lining  these  structures, 
and  none  of  them  are  branched.  They  vary  some- 
what in  size  but  all  of  them  are  small  and  in  no  case 
is  there  muscular  tissue  surrounding  them.  The 
lumina  are  quite  small  and  in  some  instances  almost 
filled  with  heaped  up  epithelial  cells.  In  addition 
to  the  tubules  with  lumina  there  are  a  number  of  solid 
epithelial  evaginations  which  extend  down  to  the 
submucosa,  but  in  no  instance  do  these  structures 
extend  into  the  submucosa. 


•  Lowsley:  American  Journal  of  Anat.,  Vol.  XIII,  No.  3,  July,  1912, 
pp.  299-349. 
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The  subcervical  glands,  first  described  by  Albarran, 
are  easily  distinguishable  from  the  subtrigonal  glands 
and  from  the  middle  lobe  of  the  prostate.  They 
number  thirty-three  and  are  found  in  the  mucosa 
on  the  floor  of  the  urethra,  usually  near  the  middle 
line  between  the  vesical  orifice  and  the  upper  margin 
of  the  verumontanum.  They  are  branched  and  often 
extend  for  some  distance  into  the  submucosa  but 
grow  back  within  the  sphincter.  Many  of  these 
structures  at  this  age  are  simple  tubular  glands,  but 
a  number  of  them  have  several  minute  branches. 
Three  of  these  structures  are  quite  large  compared 
with  the  others,  and  although  lined  with  cuboidal 
epithelium  are  easily  distinguished  from  prostatic 
tubules  in  that  they  are  not  surrounded  by  definite 
envelopes  of  muscle  and  connective  tissue;  their 
branches  are  not  nearly  so  extensive,  and  the  whole 
structure  seems  to  be  much  more  frail  than  the  tubules 
comprising  the  lobes  of  the  prostate. 

The  verumontanum  is  formed  by  the  ingrowth  of 
the  tissues  of  the  ejaculatory  ducts  and  utricle  which 
in  embryonic  life  have  pushed  up  the  floor  of  the 
urethra  into  a  mound.  The  ejaculatory  ducts  are 
firmly  bound  together  and  run  parallel  with  the  axis 
of  the  urethra  for  a  short  distance,  finally  emptying 
into  it  laterally  near  the  summit  of  the  verumontanum. 
This  specimen  is  particularly  interesting  in  that  there 
is  an  entire  absence  of  the  utricle.  The  space  between 
the  ejaculatory  ducts  in  the  verumontanum  usually 
occupied  by  this  vestigial  organ  is  taken  by  two 
moderate-sized  tubules  lined  by  stratified  epithelium 
and  supplied  with  a  great  many  branches,  which  empty 
into  the  urethra  on  the  summit  of  the  verumontanum 
just  below  the  mouths  of  the  ejaculatory  ducts. 

The  vasa  deferentia  are  slightly  larger  in  size  than 
in  the  specimen  at  birth.  The  seminal  vesicles  have 
the  characteristic  main  lumen  with  five  smaller  tor- 
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tuous  branches  as  described  by  Pallin.  The  walls 
of  the  ejaculatory  ducts  are  found  to  contain  numerous 
small  branched  tubules  lined  by  cuboidal  epithelial 
cells  which  extend  rather  deeply  into  the  musculature 
of  their  walls.'*  The  middle  lobe  is  composed  of  seven 
tubules,  the  right  lateral  lobe  of  eleven  tubules  and 
the  left  lateral  lobe  of  twelve.  The  anterior  lobe 
has  four  very  small  inconspicuous  tubules,  while  the 
posterior  lobe  is  made  up  of  eight  moderately  branch- 
ing tubules.  The  posterior  lobe  is  fairly  well  separated 
from  other  portions  of  the  gland. 

The  subtrigonal  tubules  are  present  although  quite 
small.  The  tubules  of  Albarran  are  very  extensive, 
thirty-nine  in  all.  Their  ducts  open  near  the  midline 
above  the  verumontanum  and  on  the  verumontanum 
itself  above  the  openings  of  the  ejaculatory  ducts 
and  utricle.  The  utricle  is  interesting  in  that  its 
lower  end  branches  and  extends  almost  to  the  base 
of  the  prostate,  divided  into  nine  smaller  projections. 
At  various  points  there  are  small  glandular  struc- 
tures extending  from  the  utricle  into  its  muscular 
wall.  These  tubules  are  thickest  near  the  orifice 
of  the  utricle.  The  ejaculatory  ducts  are  also  supplied 
with  simple  glandular  tubules  which  occur  quite 
thickly  near  their  orifices.  It  is  noticed  that  the 
urethral  mucosa  is  very  vascular,  particularly  near 
the  vesical  orifice. 

Below  the  point  where  the  ejaculatory  ducts  enter 
the  urethra  are  found  in  this  specimen  a  group  of 
glands  occurring  upon  all  sides  of  the  urethra,  but 
chiefly  on  its  ventral  surface,  which  are  distinctly 
separate  from  the  prostate.  Their  architecture  is 
more  fragile  and  they  project  less  extensively  into 


♦  Dr.  Morgan  Vance  of  the  Pathological  Department  of  Bellevue 
Hospital  has  prepared  serial  sections  of  a  prostate  of  a  four-year  old 
child  and  allowed  me  to  study  it.  In  general  it  shows  the  same 
characteristics  as  the  specimen  described  above. 
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the  paraurethral  tissues  than  do  the  prostatic  tubules . 
They  are  not  surrounded  by  specialized  muscular 
tunics  and  their  mucous  membrane  is  composed  of 
low  columnar  cells.  These  structures  are  thickest 
directly  at  the  apex  of  the  prostate,  below  which  they 
gradually  diminish  in  number  and  a  short  distance 
below  the  apex  they  practically  disappear.  At  a 
number  of  points  they  extend  through  the  submucous 
tissue  into  the  investing  muscular  tunics,  although 
the  greater  number  do  not  extend  beyond  the  sub- 
mucosa.  Some  of  these  tubules  have  a  number  of 
branches;  the  larger  number,  however,  are  simple  in 
their  structure.  There  are  twenty-six  present  in  this 
specimen. 

On  account  of  the  fact  that  nearly  all  of  the  speci- 
mens obtained  from  children  were  less  than  five  years 
of  age  it  is  not  possible  to  follow  the  anatomy  exactly 
during  each  year  of  the  first  decade.  It  is  a  strange 
but  true  fact  that  very  few  deaths  occur  in  the  hospital 
service  in  patients  between  the  ages  of  five  and 
fifteen  years.  The  thirty-eight  specimens  examined 
show  no  abnormalities,  except  one  case  described 
in  another  communication^  in  which  there  occurred 
an  obstruction  at  the  lower  portion  of  the  verumon- 
tanum.  Surprisingly  slight  increase  in  size  is  made 
out  by  observation  and  measurement  during  the 
first  decade.  The  average  length  is  1.2  cm.,  width 
0.5  cm.,  thickness  0.9  cm.  Distended  tubules  of  the 
prostate  measure  at  this  period  0.25  cm.  Thirty- 
three  per  cent  of  the  trigonal  areas  show  a  slight  but 
decided  asymmetry.  Muscular  and  connective  tissue 
bundles  extending  between  the  apex  of  the  trigonum 
vesicae  and  the  upper  end  of  the  verumontanum 
are  found  in  every  instance.  There  are  usually  three, 
but  there  may  be  more  and  often  less. 

•  Annals  of  Surgery,  pp.  733-41,  Dec.  1914. 
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As  is  to  be  expected,  there  is  a  very  great  increase 
in  the  size  of  the  prostate  gland  after  the  twelfth 
year.  This  increase  seems  to  be  even  more  rapid 
than  is  observed  of  other  organs  of  the  body.  The 
enlargement  apparently  affects  all  the  lobes  to  about 
the  same  degree  and  there  is  corresponding  increase 
in  the  growth  of  inter-  and  intralobular  connective 
tissue.  The  muscular  tissue  surrounding  the  tubular 
elements  becomes  very  markedly  thickened.  There 
is  no  marked  change  in  the  mucosa.  The  alveoli 
are  lined  by  the  usual  simple  columnar  epithelial 
cells,  their  inner  portions  often  showing  acidophile 
granules,  a  pseudo-stratified  epithelium  with  two  rows 
of  nuclei  as  pointed  out  by  Riidinger  is  occasionally 
present.  The  basement  membrane  consists  of  delicate 
connective  tissue  threads,  as  shown  by  Walker.  The 
ducts  are  supplied  with  a  mucous  membrane  com- 
posed of  simple  columnar  cells  except  at  their  orifices, 
where  they  are  replaced  by  transitional  epithelium 
similar  to  that  of  the  posterior  urethra. 

A  prostate  removed  from  a  seventeen-year-old  boy 
measures  2.28  cm.  in  length,  3.9  cm.  in  width,  1.8  cm, 
in  thickness.  It  is  noticed  that  there  is  an  increase  of 
about  one  hundred  per  cent  in  the  dimensions  of  the 
organ  during  the  years  of  puberty.  A  microscopic 
study  of  the  serial  sections  into  which  this  specimen 
was  cut  proves  to  be  very  illuminating.  Besides 
the  great  increase  in  size  of  the  entire  organ,  there  is 
a  marked  change  in  the  elements  composing  it.  The 
tubules  are  greatly  increased  in  size,  both  actually 
and  relatively,  when  considered  with  the  amount  of 
stroma  present.  They  are  distended,  with  secretion, 
in  a  way  which  is  far  more  noticeable  than  in  any 
of  the  younger  specimens  studied.  The  muscular 
tunics  surrounding  them  are  considerably  increased 
in  size  and  the  fibers  are  more  compactly  arranged. 
The  architecture  of  the  tubules  is  discernible  at  any 
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portion  of  their  course  through  the  gland,  but  it  is 
particularly  well  portrayed  at  the  ends  of  the  branches 
which  extend  to  the  base  of  the  prostate  where  the 
component  parts  of  the  gland  are  not  so  firmly  bound 
together  as  is  the  case  elsewhere.  This  is  most 
noticeable  in  the  middle  lobe  region.  Each  branch 
of  every  tubule  is  contained  within  a  heavy  muscular 
envelope  as  described  by  Walker."  It  is  noticeable, 
however,  that  around  the  branches  of  the  tubules  the 
circular  layers  are  most  strongly  developed;  while 
at  the  region  of  the  ducts  the  longitudinal  layer  is 
mostly  in  evidence,  near  their  orifices  the  circular 
layer  again  becomes  pronounced,  forming  a  sort  of 
sphincter.  The  tubules  in  this  specimen  are  ar- 
ranged in  five  groups  thereby  retaining  the  fetal 
characteristics  of  the  gland. 

The  middle  lobe  is  represented  by  twelve  tubules 
with  numerous  branches  which  occupy  the  region 
between  the  bladder,  ejaculatory  ducts,  urethra,  and 
the  two  lateral  lobes.  The  points  of  entrance  of  the 
ducts  of  the  middle  lobe  into  the  urethra  are  particu- 
larly widely  separated  from  those  of  other  portions  of 
the  structure.  At  most  points  the  line  of  demarcation 
between  middle  and  lateral  lobe  tubules  is  quite 
distinct,  but  there  are  points  where  they  are  only 
distinguishable  by  following  from  section  to  section, 
and  by  so  doing  it  is  found  that  in  no  case  do  they 
intermingle.  At  the  periphery  the  separation  be- 
tween middle  and  lateral  lobes  is  quite  marked.  It 
is  noteworthy  that  there  is  a  great  increase  in  the 
number  of  branches  connected  with  each  tubule 
compared  with  any  of  the  younger  specimens  observed. 
The  tubules  of  the  middle  lobe  seem  to  be  quite  as 
large  as  those  of  the  lateral  division  and  no  histo- 
logical difference  has  been  made  out. 

•  Walker:  Johns  Hopkins  Hospital  Bulletin,  Vol.  11,  p.  246. 
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The   lateral  lobes  form  the  largest  portion  of  the 
gland,  as  in  all  previous  series  studied.     They  are  com- 
posed  of  twenty-two   tubules  which  are  large  and 
branching  and  which  discharge  their  secretion  through 
comparatively  small  ducts  into  the  urethra.     Most  of 
them  empty  into  the  prostatic  furrows  or  on  the  lateral 
walls  of  the  verumontanum.     They   extend    as    far 
toward  the  base  of  the  gland  as  do  the  middle  lobe 
tubules,  but  are  contained  within  the  fibrous  capsule, 
which  is  quite  dense  at   this   portion  of  the  gland. 
Very   few   ducts   of   lateral   lobe   tubules   enter   the 
urethra  above  or  bladderward  from  the  ejaculatory 
duct  openings.     The  largest  and  longest  tubules  which 
begin  at  the  base  enter  the  urethra  on  the  level  of  the 
ejaculatory  duct  openings;   the  greater  number  are 
found    below   or   outerward    from    this   point.     The 
increase  in  size  of  these  tubules  keeps  pace  with  those 
of  the  middle  lobe.     It  is  not  only  noticed  in  regard  to 
the  size  of  the  tubules,  but  also  the  number  of  branches. 
There  is  however  no  increase  in  the  number  of  tubules. 
Branches   of   the   lateral   lobe   tubules  extend   in   a 
bladderward  direction  at  every  point  except  at  the 
apex  of  the  gland,  where  some  of  the  tubules  send 
branches     forward.     The    muscular    envelopes    are 
thickened   as  has  been  described   in  discussing  the 
middle  lobe  tubules.     The  arrangement  seems  to  be 
ideal  for  a  rapid  emptying  of  the  entire  structure 
with  considerable  force.     The  periphery  is  much  more 
thickly  studded  with  acini  than  the  central  or  para- 
urethral region.     The  ducts  of  the  tubules  proceed 
rather  directly  toward  the  urethra  and  surround  it 
by  their  thick  muscular  walls,  passing  through  a  dense 
area  composed  of  smooth  muscle  and  elastic  tissue 
which  is  arranged  in  a  more  or  less  circular  manner 
around  the  urethra.     This  structural  arrangement  is 
more  pronounced  in  that  part  of  the  gland  outerward 
from   the  openings  of  the  ejaculatory  ducts.     The 
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tubular  ducts  proper  are  comparatively  short  and  at 
their  proximal  ends  have  no  branches. 

Posterior  Lobe.  The  twelve  tubules  which  compose 
the  posterior  lobe  are  similar  in  size  and  appearance 
to  those  of  other  portions  of  the  gland.  Their  ducts 
open  into  the  posterior  urethra  on  the  sides  of  the 
verumontanum  and  occasionally  on  its  summit  outer- 
ward  from  the  mouths  of  the  ejaculatory  ducts.  This 
lobe  is  separated  from  the  lateral  lobes  by  a  partition, 
which  is  quite  thick  and  is  composed  of  white  elastic 
and  fibrous  connective  tissue,  with  occasional  smooth 
muscle  fibers  interspersed.  There  are  some  places 
where  this  tissue  is  thin,  so  that  the  separation  between 
lateral  and  posterior  lobes  is  not  particularly  marked. 
The  amount  of  prostatic  tissue  in  the  posterior  lobe 
varies  according  to  the  location  in  the  cross-section  at 
which  it  is  observed.  This  lobe  occurs  in  the  shape 
of  a  wedge  with  its  base  at  the  apex  of  the  prostate, 
its  apex  being  found  posteriorly  from  the  point  where 
the  ejaculatory  ducts  begin  their  oblique  passage 
through  the  prostate.  The  posterior  lobe,  it  is  there- 
fore seen,  is  the  only  portion  of  the  gland  which  is 
palpated  per  rectum,  except  in  a  very  few  instances 
in  which  the  lateral  lobes  are  greatly  enlarged  and 
may  be  felt  on  the  borders  of  the  gland.  The  tubules 
of  the  posterior  lobe  send  their  branches  backward 
toward  the  bladder  except  at  the  very  apex  of  the 
gland,  at  which  point,  as  is  the  case  with  some  of  the 
lateral  lobe  tubules,  a  few  of  the  branches  extend 
forward  and  become  firmly  imbedded  in  the  capsule 
of  the  gland. 

The  anterior  lobe  is  composed  of  five  tubules.  They 
are  distributed  along  the  ventral  aspect  of  the  gland 
from  a  level  with  the  beginning  of  the  ejaculatory 
ducts  almost  to  the  apex  of  the  gland.  These  tubules 
are  not  as  large,  nor  do  they  have  as  many  branches, 
as  do  those  of  other  lobes,  but  they  do  not  entirely 
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atrophy  after  puberty.  In  fact  from  the  fifth  month 
of  foetal  life  they  seem  to  be  far  less  in  size  and  im- 
portance than  they  are  either  before  or  after  this 
period.  Their  lumina  are  distended,  showing  the 
presence  of  some  secretion,  and  while  a  difference  in 
size  is  noted  it  has  been  impossible  to  find  any  marked 
histological  variations  from  the  tubules  of  other  lobes. 
This  portion  of  the  gland  is  well  marked  off  from  the 
other  lobes. 

Suhtrigonal  Glands.  These  interesting,  minute, 
finger-formed,  simple  tubules  are  found  in  the  lower 
one-half  of  the  trigonum  vesicae  near  its  middle  por- 
tion. In  this  specimen  there  are  thirty-two  of  these 
structures.  They  extend  to  the  submucosa  and  al- 
most never  are  branched.  They  are  considerably 
larger  in  size  than  any  of  those  observed  in  younger 
specimens.  They  do  not  have  definite  connective 
tissue  or  other  differentiated  envelopes  surrounding 
them.  Their  general  direction  is  oblique,  the  blind 
pouch  extending  towards  the  base  of  the  trigone. 
Their  appearance  is  insignificant,  but  they  occupy 
an  important  position  in  that  any  considerable  over- 
growth would  cause  a  serious  obstruction  to  urinary 
outflow.  I  have  found  two  tumors  of  this  region 
in  post-mortem  specimens  and  have  observed  three 
others  in  cystoscopic  examinations.  Dr.  Hugh  H. 
Young  ^  saw  a  case  which  showed  a  peculiar  hyper- 
trophy of  these  tubules,  in  which  a  globular  structure 
was  formed  which  was  attached  to  the  trigone  by  a 
pedicle;  upon  attempted  urination  this  mass  would 
be  forced  into  the  vesical  orifice,  producing  a  complete 
obstruction  which  was  easily  relieved  by  catheteriz- 
ation. These  tubules  are  lined  with  cells  not  unlike 
those  of  the  bladder  itself. 

The  subcervical  glands  of  Albarran  are  present  in 
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large  numbers.  In  places  their  branches  extend 
slightly  within  the  submucosa,  a  condition  not  ob- 
served in  any  of  the  younger  specimens.  These 
tubules  are  much  larger  than  those  of  any  specimen 
previously  described.  They  are,  however,  not  nearly 
so  large  as  any  of  the  prostatic  tubules.  Some  of 
the  branches  extend  slightly  into  the  sphincteric 
musculature  which  separates  them  from  the  tubules 
of  the  middle  lobe  proper.  They  extend  as  a  horse- 
shoe around  the  floor  of  the  urethra  from  the  vesical 
orifice  to  the  verumontanum.  Just  above  the  upper 
end  of  the  verumontanum  the  tubules  are  most  pro- 
fusely distributed  and  occur  in  greater  numbers  than 
at  any  other  point.  Nowhere  do  they  extend  into 
the  tissue  of  the  prostate  gland  itself. 

The  verumontanum  shows  a  considerable  increase 
in  size  compared  to  younger  specimens.  It  is  0.45  cm. 
wide  and  0.35  cm.  high  at  the  point  where  the  ejacu- 
latory  ducts  open  into  the  urethra. 

Utriculus  Prostaticus.  This  interesting  vestigial 
organ  opens  on  the  summit  of  the  verumontanum 
just  below  the  mouths  of  the  ejaculatory  ducts.  It 
extends  backward  in  the  summit  of  the  verumontanum 
to  the  upper  end  of  that  protuberance,  running 
parallel  with  the  axis  of  the  urethra.  It  is  lined  with 
a  mucous  membrane  composed  of  stratified  epithelium 
consisting  of  two  layers  of  cells,  provided  with  a  distinct 
cuticular  margin  upon  which  rest  cilia.  The  mucosa 
is  loose  and  much  folded  in  this  specimen.  There 
are  eight  small  glands  which  extend  into  the  muscular 
wall  of  the  utricle.  These  glands  open  into  the  utricle 
for  the  most  part,  but  some  of  them  open  into  the 
urethra  itself  on  the  summit  of  the  verumontanum. 
They  are  compound  tubular  glands,  very  frail  in  archi- 
tecture and  lined  by  stratified  epithelium. 

The  vasa  deferentia  widen  out  into  the  ampullae  in 
the   region   of   the   seminal   vesicles,  and  there   are 
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observed  a  number  of  definite  evaginatiohs  from  the 
lumina  into  the  solid  walls,  which  are  lined  with  simple- 
columnar  epithelium  which  is  occasionally  pigmented. 

The  seminal  vesicles  show  a  very  great  increase  in 
size  over  those  of  the  pre-puberty  specimens.  The 
lumina  of  the  various  convoluted  branches  which 
form  the  vesicles  are  greatly  enlarged  and  their  walls 
are  markedly  thickened  and  more  compactly  arranged 
than  in  younger  subjects.  These  organs  are  com- 
posed, on  each  side  of  a  main  convoluted  tubule  with 
five  branches  extending  from  it,  the  branches  being 
also  convoluted.  They  are  all  bound  quite  firmly 
together  by  a  white  fibrous  connective  tissue  envelope. 
Their  lumina  are  lined  by  simple  nonciliated  columnar 
epithelium  containing  yellow  pigment. 

The  ejaculatory  ducts  extend  obliquely  through  the 
prostate  in  the  manner  hitherto  described,  always 
emptying  on  the  lateral  walls  and  near  the  summit 
of  the  verumontanum  in  such  a  way  that  there  is  a 
thin  lamina  of  tissue  over  the  mouths  of  the  ducts, 
which  easily  occludes  them  provided  they  are  not 
thickened  by  disease,  in  case  there  is  any  considerable 
pressure  in  the  posterior  urethra.  The  mucosa  of 
the  ejaculatory  ducts  is  much  folded  and  loosely 
arranged.  The  two  ducts  are  closely  bound  together 
and  are  contained  within  a  rather  firm  muscular 
sheath  which  also  includes  the  utricle  in  the  region 
of  the  verumontanum.  It  is  easy  to  see  how  a  sudden 
increase  of  pressure  within  this  firm  envelope,  as  in 
ejaculation,  would  cause  intense  pain  if  the  utricle 
were  in  an  inflamed  condition. 

The  apex  group  of  glands  consists  of  a  small  group 
of  frail  structures  which  take  their  origin  from  the 
urethra  just  at  and  below  the  apex  of  the  prostate. 
Sixteen  of  them  are  observed  in  this  specimen  and 
most  of  them  occupy  a  ventral  position,  although  a 
few  of  them  are  found  in  the  lateral  walls.     There 
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are  none  in  the  posterior  or  dorsal  wall.  Their 
lumina  are  small  in  size  and  surrounded  by  delicate 
walls.  Many  of  them  have  a  few  branches,  but  some 
of  them  are  simple  tubules.  They  occur  most  thickly 
at  the  apex  of  the  prostate  and  become  fewer  in  num- 
ber and  smaller  in  size  lower  in  the  urethra  until  they 
entirely  disappear. 

Discussion. 

A  most  interesting  feature  of  the  anatomy  of  the 
prostate  gland  in  youth  is  the  enormous  increase  in 
size  during  the  period  of  adolescence.  Thus  we  see 
that  from  an  average  length  of  1.2  cm.  in  the  first 
half  of  the  first  decade  the  structure  increases  to  3.0 
cm.  at  the  end  of  the  second  decade.  From  a  width 
of  1.5  cm.  to  3.8  cm.  and  from  a  height  of  0.9  cm.  to 
2.1  cm.  Therefore  there  is  an  increase  of  over  one 
hundred  per  cent  in  size  at  this  period.  The  size 
of  the  prostate  has  been  a  matter  of  interest  for  many 
years.  Sir  Henry  Thompson,  one  of  the  older  writers, 
measured  a  number  of  prostate  glands,  the  youngest 
one  of  which  was  twenty-one  years  of  age.  He  found 
its  length  to  be  1.3  inches,  breadth  1.4  inches  and 
thickness  0.7  inches.  Dr.  Gross  in  his  second  edition 
on  the  urinary  organs  made  measurements  of  the 
prostate  at  birth  and  found  that  the  width  was  at 
the  base  five  lines,  length  four  lines,  thickness  three 
and  one  quarter  lines.  At  four  years  of  age  he  found 
it  to  be  seven  lines  in  width,  six  lines  in  length,  thick- 
ness four  lines.  At  twelve  years  of  age  width  is  nine 
and  one-half  lines,  length  eight  lines,  thickness  four  and 
one-half  lines.  At  fourteen  years,  width  nine  and  one- 
half  lines,  length  eight  lines,  thickness  five  lines. 
At  twenty  years  of  age,  width  sixteen  lines,  length 
fifteen  lines,  thickness  ten  lines.  Mr.  H.  Bell  wrote 
on  this  subject*  and  found   between   two   and  four 


•Malgaigne:  Traite  d'Anat.  Chir.,  etc.     Paris,  1859.     Tome   11. 
p.  483. 
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years  of  age  the  transverse  diameter  to  -be  1.24  to 
1.35  cm.,  thickness  .32  cm.  From  five  to  ten  years, 
transverse  diameter  1.35  cm.  to  1.7  cm.,  thick- 
ness 0.55  cm.  From  ten  to  twelve  years  of  age, 
transverse  diameter  1.6  cm.  to  1.9  cm.,  thickness  0.67 
cm.  to  0.9  cm.  From  twelve  to  fifteen  years,  trans- 
verse diameter  1.9  cm.  to  2.2  cm.,  thickness  0.79  cm. 
Sir  Henry  Thompson  measured  one  specimen  twelve 
years  of  age  and  found  its  length  to  be  one  inch, 
breadth  three  quarters  of  an  inch,  thickness  three- 
eighths  of  an  inch.  Deschamps  ^  also  measured  a 
number  of  specimens  and  found  in  subjects  from  three 
to  eight  years  of  age  the  thickness  to  be  four  and  one- 
quarter  lines,  width  7  lines.  In  subjects  from  eight 
to  sixteen  years  the  thickness  wais  five  lines  and  width 
eight  to  ten  lines. 

The  width  is  at  all  ages  the  greatest  diameter  of 
the  prostate  and  the  height  the  least.  At  the  end 
of  the  second  decade  the  prostate  has  assumed  adult 
porportions  and  changes  in  normal  specimens  are 
very  slight  indeed.  In  appearance  the  gland  seems 
to  bulge  considerably  more  at  its  base  and  seems  to 
have  lost  the  more  or  less  rounded  appearance  that 
it  possesses  in  childhood. 

The  vessels  are  situated  chiefly  on  the  lateral  and 
anterior  portions  of  the  capsule,  very  few  being  found 
on  the  posterior  surface.  Phleboliths  have  not  been 
found  in  any  of  the  specimens  representing  the  first 
two  decades. 

The  glands  studied  all  show  a  persistence  of  the  five 
lobes  ^"  that  develop  from  the  original  foci  in  the 


•  Traite  Historique  et  Dogmatique  de  la  Taille,  Paris,  1796.  Vol. 
1.  pp.  39-40. 

••  Bernard  Cuneo,  writing  in  Traveaux  de  Chirurgie,  1913,  says  that 
according  to  Ashoff  and  Albarran  the  prostate  is  divided  into  two 
groups  of  glands,  one  central  which  has  small  excretory  canals  and 
is  situated  under  the  mucosa  and  within  the  smooth  sphincter;  the 
other,  the  peripheral  group,  has  long  excretory  ducts  and  is  called 
the  prostate  proper. 
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embryo,  which  I  have  already  described  in  detail. 
Although  the  five  lobes  persist  during  the  period  of 
youth  there  is  not  a  dividing  partition  between  middle 
and  lateral  lobes,  the  tubules  from  these  divisions 
do  not  at  any  point  intermingle,  and  at  the  region 
where  the  ducts  of  the  middle  lobe  tubules  empty  into 
the  urethra  there  is  wide  separation  of  these  from  all 
similar  structures. 

There  is  a  corresponding  increase  in  the  size  and 
number  of  branches  of  each  tubule  of  the  prostate 
during  puberty,  but  the  number  of  tubules  in  each 
lobe  of  the  gland  is  not  increased.  The  increase 
in  the  number  of  branches  occurs  near  the  periphery 
of  the  gland  and  the  central  portion  is  made  up  of 
the  stroma  and  ducts  of  tubules.  In  the  embryo  and 
new-born  I  believe  that  the  portion  of  the  gland 
occupied  by  glandular  elements  is  one-fourth,  but  in 
the  post-puberty  period  I  believe  that  there  is  such 
a  relative  increase  that  the  glandular  elements  occupy 
at  least  one-third  of  the  gland  and  the  stroma  only 
two-thirds. 

The  capsule  of  the  gland  is  almost  entirely  lacking 
at  the  middle  part  of  the  base,  so  that  the  tubular 
branches,  particularly  in  the  middle  lobe  region,  are 
held  in  with  the  general  structures  chiefly  by  the  mus- 
culature of  their  own  walls,  which  is  very  strongly 
developed  at  this  point. 

It  has  not  been  possible  with  the  staining  method 
at  hand  to  find  any  histological  differences  in  the 
lining  membrane  of  the  tubules  making  up  the  various 
lobes  of  the  prostate.  The  alveoli  are  lined  by  simple 
columnar  epithelium  after  puberty,  the  inner  portion 
of  the  cells  often  showing  acidophile  granules.  A 
pseudo-stratified  epithelium  with  two  rows  of  nuclei 
is  occasionally  present,  in  the  younger  specimens  this 
is  invariably  true. 

The  ducts  open  into  the  posterior  urethra,  usually 
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on  the  lateral  walls  of  the  verumontanum,  in  such  a 
manner  that  there  is  a  little  valve-like  thin  laplet 
of  tissue  over  the  orifice  which  is  easily  closed  by  any 
pressure  within  the  posterior  urethra.  In  disease 
the  tissues  making  up  the  orifices  become  indurated 
and  stand  widely  open,  as  can  be  demonstrated  by  the 
posterior  urethroscope,  so  that  this  wholesale  valve- 
like action  of  the  compressible  verumontanum  does 
not  functionate.  I  saw  a  case  with  Dr.  J.  F.  Mc- 
Carthy of  New  York  in  which  a  shred  of  pus  attached 
to  the  orifice  of  a  prostatic  tubule  could  be  made  to 
regurgitate  into  the  wide  open  mouth  of  a  duct  at 
will  by  increasing  the  pressure  of  fluid  within  the 
posterior  urethra.  The  greater  number  of  prostatic 
ducts  empty  into  the  urethra  in  the  immediate  vicinity 
of  the  ejaculatory  ducts.  The  middle  lobe  tubules 
all  have  their  orifices  just  above  the  ejaculatory  duct 
orifices,  most  of  the  posterior  lobe  duct  orifices  are 
just  below  this  point;  the  lateral  lobe  has  its  duct 
orifices  most  thickly  arranged  at  and  below  this 
region,  while  the  anterior  lobe  has  its  ducts,  which 
are  quite  small  and  comparatively  unimportant,  all 
along  the  ventral  wall  of  the  urethra.  Thus  it  is 
seen  that  the  anatomical  arrangement  is  perfect  for 
making  a  thorough  mixture  of  fluid  expelled  from  the 
ejaculatory  ducts  and  the  prostatic  gland  during 
ejaculation,  this  activating  the  spermatozoa,  as  George 
Walker  of  Baltimore  has  shown.  The  ducts  of  the 
prostatic  tubules  are  comparatively  short  and  extend 
almost  directly  toward  the  verumontanum.  For 
the  most  part  they  have  their  orifices  on  the  lateral 
surfaces  of  that  structure  and  a  few  in  the  prostatic 
furrows,  and  very  few  open  at  other  portions  of  the 
urethral  circumference.  The  posterior  lobe,  for  the 
most  part,  in  the  specimen  studied  is  fairly  well 
separated  from  other  portions  of  the  gland  by  a  par- 
tition made  up  of  fibrous  tissue.     This  partition  varies 
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in  thickness,  and  hence  in  distinctness,  but  is  usually 
present.  At  the  apex  of  the  gland  the  lateral  and 
posterior  lobe  tubules  send  a  few  branches  forward 
instead  of  posteriorly,  as  is  always  the  case.  This 
is  a  matter  of  some  importance  to  the  surgeon,  because 
during  an  enucleation  process  these  forward  branches 
protrude  into  a  portion  of  the  gland  which  is  very 
compactly  arranged,  so  that  more  force  is  required 
to  separate  it  at  this  point  than  elsewhere.  The 
posterior  lobe  is  the  only  part  of  the  gland  felt  per 
rectum  except  in  cases  of  hypertrophy  of  lateral  lobes, 
in  which  case  there  may  be  compression  of  the  pos- 
terior lobe  and  nodules  are  felt  through  it  and  on  the 
lateral  borders.  The  anterior  lobe  becomes  very 
small  and  unimportant  at  about  the  time  of  birth, 
but  in  none  of  the  cases  here  observed  has  it  entirely 
atrophied.  It  is  smallest  at  the  time  of  birth  appar- 
ently. After  puberty  as  in  the  seventeen-year-old 
specimen  it  is  quite  prominent.  We  have  other 
evidence  that  this  portion  of  the  gland  may  be  of 
some  consequence  in  the  fact  that  in  two  of  my  series 
there  is  an  hypertrophy  of  the  anterior  lobe. 

The  subtrigonal  glands,  the  development  of  which 
I  described  in  a  former  communication,  occur  in  every 
specimen  studied  older  than  the  twenty-second  week 
of  foetal  life.  They  increase  in  number  all  during 
foetal  life  and  in  childhood.  In  the  specimen  of  the 
new-born  there  were  nine  of  these  structures;  at  four 
years  of  age  their  number  increased  to  twenty-three, 
and  after  puberty  there  are  thirty-two.  Their  struc- 
tural arrangement  changes  in  size  only,  and  not  in 
character.  After  puberty  they  are  quite  large,  com- 
paratively speaking.  They  have  no  differentiated 
tissue  around  them  and  at  this  time  there  are  no 
branches.  Their  general  direction  is  toward  the 
base  of  the  trigonum  vesicae,  but  they  are  contained 
entirely  within  the  mucosa  and  do  not  extend  into 
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the  submucous  structures.  The  epithelium  is  often 
piled  up  several  layers  thick,  more  or  less  occluding 
the  lumina,  which  are  in  every  instance  small.  Ab- 
normalities of  this  group  occasionally  occur,  and  their 
significance  lies  in  the  fact  that  they  occupy  a  position 
that  has  the  possibilities  of  great  disturbance. 

The  tubules  of  Albarran's  group  increase  in  number 
during  the  period  of  youth  and  occupy  a  position 
within  the  sphincter  between  the  vesical  orifice  and 
the  upper  end  of  the  verumontanum.  The  anatomi- 
cal arrangement  here  is  the  most  important  of  any 
group  of  tubules  in  this  region,  considered  from  the 
standpoint  of  disturbance  caused  by  a  slight  abnor- 
mality in  their  growth.  They  were  first  called  atten- 
tion to  by  Albarran,  and  Cuneo  considered  their 
structure  to  be  absolutely  identical  with  the  tubules 
of  the  prostate,  but  I  do  not  agree  with  this.  Their 
architectural  characteristics  are  much  more  slender, 
in  that  their  tubules  are  not  surrounded,  in  health, 
by  muscular  or  other  differentiated  tissue  envelopes. 
The  lumina  of  their  tubules  are  smaller  than  are  those 
of  the  prostate,  and  while  it  is  true  that  the  mucosa 
is  sometimes  made  up  of  columnar  epithelial  cells, 
these  cells  are  smaller  and  inclined  to  be  heaped  up 
more  than  are  those  of  the  prostate  proper.  In  some 
specimens  the  prevailing  cell  of  the  mucosa  of  this 
group  is  cuboidal.  These  tubules  begin  to  develop 
at  the  fourth  intrauterine  month  and  increase  slightly 
in  size  and  number  until  birth.  After  birth  they 
increase  considerably  in  number  and  slightly  in  size. 
After  puberty  they  increase  enormously  in  size  and 
number. 

The  vasa  deferentia  widen  out  into  the  ampullae 
in  the  region  of  the  seminal  vesicles,  and  at  that 
point  there  are  observed  a  number  of  definite  evagi na- 
tions from  the  lumina  into  the  solid  walls,  which  are 
lined  with  mucous  membrane  similar  to  that  of  the 
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deferentia  themselves.  These  evaginations  are  not 
found  before  the  period  of  adolescence,  although  a 
number  of  tubules  extending  into  the  walls  of  the 
ejaculatory  ducts  are  found  both  before  and  after  this 
period.  The  mucosa  of  the  ejaculatory  ducts  in  the 
older  specimens  taken  from  subjects  in  the  period  of 
youth  is  quite  folded  and  loosely  arranged,  although 
the  two  ducts  themselves  are  bound  very  tightly 
together  by  a  firm  muscular  tissue  circularly  arranged. 

The  seminal  vesicles  show  a  corresponding  increase 
in  size  during  the  later  years  of  this  period,  their  walls 
are  markedly  thickened  and  composed  of  more  com- 
pactly arranged  tissues.  Their  lumina  are  lined  by 
simple  nonciliated  columnar  epithelium  containing 
yellow  pigment. 

The  verumontanum  is  formed  by  the  ingrowing 
of  the  ejaculatory  ducts  and  utricle  with  their  en- 
veloping tissues.  These  structures  are  themselves 
quite  firmly  bound  together,  as  has  been  mentioned, 
and  most  of  the  ducts  of  the  prostate  proper  empty 
into  the  urethra  on  the  lateral  walls  of  the  verumon- 
tanum, being  more  or  less  arranged  in  groups  around 
the  orifices  of  the  ejaculatory  ducts.  In  spite  of  the 
fact  that  so  many  compact  structures  traverse  the 
verumontanum  it  is  a  fairly  compressible  organ,  and 
this  fact  is  of  great  importance  physiologically,  in 
that  any  increase  of  pressure  in  the  posterior  urethra 
compresses  the  verumontanum,  and  owing  to  the 
direction  of  the  tubules  of  the  prostate  and  the  peculiar 
arrangement  anatomically  at  their  orifices  they  are 
completely  blocked  ofi^,  so  that  urine  passing  through 
the  posterior  urethra  or  pressure  from  other  causes 
will  permit  of  no  egurgitation  of  fluid  into  prostatic 
tubules  or  ejaculatory  ducts.  It  is  well  known  that 
instrumentation  is  frequently  followed  by  an  ascending 
infection  through  the  ejaculatory  ducts  and  sometimes 
the  prostatic  tubules,  more  often  the  former.     This 
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is  probably  due  to  the  fact  that  the  ejaculatory  ducts 
are  more  exposed,  being  near  the  summit  of  the  ver- 
umontanum,  and  the  passing  of  an  instrument  in  the 
direction  opposite  to  the  course  of  these  ducts  causes 
a  forcing  of  fluid  into  them. 

The  utriculus  prostaticus  is  sometimes  absent,  as 
in  one  of  the  serial  sections  studied,  in  which  the  place 
usually  occupied  by  this  structure  is  taken  up  by  two 
fairly  large  tubules  with  a  great  many  branches,  which 
empty  into  the  urethra  on  the  summit  of  the  ver- 
umontanum  in  the  place  usually  occupied  by  the  orifice 
of  the  utricle.  This  structure  varies  a  great  deal,  its 
depth  averages  .4  cm.  in  the  first  decade,  .5  cm.  in  the 
second  decade.  It  is  usually  contained  within  the 
very  summit  of  the  verumontanum,  but  may  extend 
to  the  base  of  the  prostate.  It  is  lined  with  stratified 
epithelium,  which  is  loose  and  folded;  there  are  a 
number  of  glandular  structures  contained  within  its 
walls.  They  are  compound  tubular  glands  and  also 
lined  with  stratified  epithelium.  There  has  been 
no  instance  in  the  specimen  here  studied  in  which  an 
ejaculatory  duct  empties  into  the  utricle.  The 
orifice  of  the  utricle  is  not  protected  by  its  position 
or  by  any  tissue  over  it,  so  that  the  long  slit-like 
open  mouth  afi^ords  an  easy  entrance  for  any  infecting 
agent  and  hence  gives  an  explanation  for  the  fre- 
quent inflammation  of  the  utricle.  The  compact 
arrangement  of  the  utricle  and  the  ejaculatory  ducts 
within  the  same  envelope  makes  it  easy  to  understand 
how  sudden  greatly  increased  pressure,  as  in  ejacu- 
lation, would  cause  severe  pain  during  the  act.  I 
believe  this  to  be  the  chief  cause  of  painful  ejaculation, 
and  think  that  this  symptom  is  practically  never  due 
to  the  opening  of  an  ejaculatory  duct  into  the  utricle. 
Three  hundred  and  fifty  specimens  that  I  have  studied 
have  not  shown  this  condition,  and  Porosz  has  studied 
three  hundred  cases  without  finding  such  abnormal 
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communication.  He  believes  that  disturbances  in 
the  sexual  act  are  usually  caused  by  a  pathological 
condition  of  the  proximal  ends  of  the  ejaculatory 
ducts,  the  musculature  of  which  at  this  point  he  terms 
the  sphincteric  muscle. 

Below  the  apex  of  the  prostate  a  small  group  of 
glands  which  I  have  described  as  the  apex  group  per- 
sists and  increases  in  volume,  as  do  the  other  com- 
ponent parts  of  the  prostate  gland.  These  usually 
begin  in  the  lower  end  of  the  prostatic  urethra,  and 
while  some  of  them  have  a  number  of  branches,  for 
the  most  part  in  the  first  decade  they  are  simple 
tubular  structures  which  are  quite  frail  as  regards 
their  architecture.  Most  of  them  occupy  a  ventral 
position,  a  few  being  found  in  the  lateral  walls,  none 
in  the  posterior  walls.  They  extend  through  the 
submucosa  into  the  investing  muscular  tunics.  In 
some  instances  their  number  increases  after  adoles- 
cence, £is  many  as  sixteen  being  observed  in  one 
specimen.  Lower  down  in  the  urethra  they  com- 
pletely disappear. 

The  changes  observed  during  the  period  of  youth 
have  already  been  considered,  and  a  review  of  the 
anatomical  conditions  existing  during  the  adult  stage, 
through  the  middle  age  period  and  up  to  the  time  of 
old  age,  is  now  to  be  made. 

By  the  beginning  of  the  third  decade  the  prostate 
has  about  reached  its  maximum  growth,  so  it  is  ob- 
served that  practically  the  entire  increase  in  size  occurs 
during  the  second  decade.  Measurements  in  gross 
of  specimens  removed  from  subjects  varying  in  age 
from  twenty-one  to  thirty  disclose  the  fact  that  such 
glands  vary  in  length  between  2.8  cm.  and  4.0  cm., 
the  average  being  3.3  cm.  In  width  the  smallest 
one  measures  3.6  cm.  while  the  largest  is  5.2  cm.,  with 
an  average  of  4.16  cm.  In  thickness  the  dimensions 
are  always  less  than  the  other  two  in  this  period.     In 
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this  group  it  varies  from  2.0  cm.  to  3.0  cm.,  with  an 
average  of  2.4  cm.  for  all  specimens.  The  trigonum 
vesicae,  which  is  generally  presumed  to  be  symme- 
trical, shows  some  asymmetry  in  over  50  per  cent  of 
the  cases  studied.  Extending  between  the  apex  of  the 
trigonum  and  the  upper  end  of  the  verumontanum 
there  are  always  found  small  bands  of  tissue  which  vary 
in  number  from  one  or  two  to  five.  In  this  series  66  per 
cent  of  the  cases  show  one  band  only,  in  14  per  cent 
there  are  two,  and  in  20  per  cent  there  are  three.  The 
verumontanum  averages  2.0  cm.  in  length  for  all 
cases,  while  it  is  0.41  cm.  in  width  and  0.3  cm.  in  height. 
The  mouth  of  the  utricle  varies  somewhat  in  size,  but 
it  averages  about  0.17  cm.  The  average  depth  of 
the  lumen  of  the  utricle  is  0.5  cm.,  but  there  is  a 
variation  in  this  measurement  from  0.1  cm.  to  0.7  cm. 
45  per  cent  of  the  cases  show  an  asymmetry  in  the 
seminal  vesicles  of  considerable  degree.  The  struc- 
tures vary  in  length  from  2.3  cm.  to  4.4  cm.,  the 
average  being  3.45  cm.  In  width  the  average  meas- 
urement is  1.34  cm.  thickness  averages  0.78  cm. 

Serial  cross-sections  of  a  prostate  taken  from  a 
man  aged  twenty-five  show  the  same  general  ar- 
rangement which  characterizes  the  seventeen-year- 
old  specimen  described.  There  is  noted  a  very 
slight  increase  in  the  size  of  the  gland  itself  and  of 
the  individual  tubules.  The  five  lobes  which  make 
up  the  gland  embryologically  are  distinguishable 
and  the  posterior  lobe  is  fairly  well  separated  from 
the  remainder  of  the  gland.  The  tubules  of  Albarran 
and  the  subtrigonal  group  are  both  present.  The 
verumontanum,  containing  utricle  and  orifices  of 
ejaculatory  ducts,  is  about  the  average  size  for  this 
decade.  Seminal  vesicles  and  ejaculatory  ducts  show 
the  same  general  characteristics  that  have  been 
described.  The  interesting  group  of  tubules  oc- 
curring on  the  ventral  wall  of  the  urethra  at  the  apex 
of  the  prostate  is  present  in  this  specimen. 
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Fourth  Decade. 

Serial  cross-sections  of  a  prostate  gland  and  con- 
tiguous structures  taken  from  a  man  thirty-five 
years  of  age,  show  the  following: 

The  middle  lobe  is  made  up  of  seven  tubules.  They 
extend  back  to  the  very  base  of  the  prostate,  at  which 
point  their  separation  from  the  other  lobes  is  pro- 
nounced. There  it  is  observed  that  each  branch  of 
every  tubule  is  surrounded  by  a  fairly  thick  muscular 
wall,  which  is  composed  of  two  distinct  layers.  The 
entire  tubule  in  turn  is  surrounded  by  an  even  thicker 
sheet,  and  a  remarkable  number  of  branches  join  and 
empty  their  contents  into  the  prostatic  urethra 
through  a  comparatively  small  duct.  At  the  thickest 
portion  of  the  middle  lobe  one  cannot  at  a  glance 
distinguish  the  dividing  point  between  middle  and 
lateral  lobes.  However,  by  observing  the  arrange- 
ment of  tubules  from  section  to  section  the  division 
is  quite  apparent.  As  the  ejaculatory  ducts  and  utri- 
culus  prostaticus,  surrounded  by  their  thick  muscular 
wall,  assume  their  position  in  the  gland  just  above 
the  verumontanum,  the  ducts  of  the  middle  lobe 
tubules  group  themselves  outside  of  the  ventral  sur- 
face of  the  above-mentioned  muscular  wall.  At  this 
point  they  are  widely  separated  from  all  other  por- 
tions of  the  gland  and  there  is  a  very  definite  layer 
of  muscle  and  elastic  tissue  separating  them  from 
Albarran's  group.  The  ducts  open  into  the  prostatic 
portion  of  the  urethra  near  the  upper  borders  of  the 
lateral  walls  and  the  summit  of  the  verumontanum. 
Their  mouths  are  considerably  separated  from  other 
structures  and  conform  in  this  regard  to  their  original 
embryological  arrangement.  It  is  noted  that  middle 
lobe  tubules  are  somewhat  smaller  than  those  of  the 
lateral  lobes  and  have  not  nearly  so  many  branches. 
There  has  not  thus  far,  with  the  methods  at  hand, 
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been  found  a  difference  in  the  character  of  the  mucosa. 
The  general  architectural  characteristics  correspond 
to  a  certain  degree  in  all  of  the  lobes.  There  are  no 
particularly  large  intralobular  blood  vessels  in  this 
specimen. 

The  lateral  lobes  of  this  gland  are  large  and  bulging. 
They  compose  the  main  bulk  of  the  organs  and  are 
particularly  marked  by  the  increase  in  the  size  of  the 
tubules  composing  them  and  the  large  number  of 
branches,  when  compared  with  the  younger  specimens. 
There  seems  to  be  an  increase  in  the  cimount  of  inter- 
stitial tissue  present  and  large  bundles  of  muscle 
fibers  are  observed  at  the  upper  and  lateral  margins. 
The  capsule  is  fairly  thick  and  contains  most  of  the 
large  blood  vessels.  It  is  an  interesting  fact  that, 
while  there  are  some  blood  vessels  within  the  layers  of 
the  capsule  on  its  posterior  surface,  the  major  portion 
of  them  are  observed  on  the  anterior  aspect.  The 
vessels  that  extend  into  the  gland  tissue  proper  seem 
to  be  quite  small  as  a  general  rule.  The  tubules 
composing  the  left  lateral  lobe  are  eleven  in  number, 
while  there  are  fifteen  on  the  right  side.  It  is  noticed 
that  the  branches  of  these  tubules  practically  all  occur 
at  the  outer  one-third  of  the  lobe,  while  the  inner 
two-thirds,  or  that  portion  which  is  nearest  the  urethra, 
is  composed  mainly  of  muscular,  elastic,  and  fibrous 
tissue  elements.  These  proportions  do  not  hold  in 
the  case  of  the  posterior  lobe  although  the  general 
principle  does.  Most  of  the  ducts  of  the  lateral 
lobes  have  their  orifices  below  the  openings  of  the 
ejaculatory  ducts,  very  few  indeed  being  found  above 
this  point.  The  ducts  proper  are  quite  short  and 
run  almost  at  right  angles  to  the  axis  of  the  urethra 
until  the  paraurethral  region  is  approached,  at  which 
point  they  gradually  bend  toward  the  lumen  and 
empty  into  it  obliquely.  The  area  through  which 
the  ducts  pass,  as  described  above,  is  composed  of 
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muscular  and  elastic  tissue  chiefly,  and  the  ducts 
themselves  are  surrounded  by  moderately  thick, 
firmly  bound  muscular  tunics.  The  entire  anatomical 
arrangement  gives  one  the  impression  that  they  are 
particularly  arranged  for  a  very  rapid  and  complete 
emptying  of  any  fluid  within  their  lumina.  The 
mouths  of  the  ducts  empty  into  the  urethra  at  an 
angle  in  such  a  manner  that  there  is  a  very  thin 
laplet  of  tissue  covering  them,  so  that  in  wide  dis- 
tention of  the  posterior  urethra  pressure  would  easily 
close  their  orifices  very  effectively,  particularly  as  a 
large  majority  of  them  empty  on  the  lateral  walls 
of  the  verumontanum,  which  is  itself  an  easily  com- 
pressible organ.  On  the  other  hand,  however,  a 
number  of  them  open  directly  into  the  bottom  of 
the  prostatic  furrow,  and  an  effective  closure  of  such 
duct  openings  would  not  be  accomplished. 

The  posterior  lobe  extends  from  its  origin  on  the 
floor  of  the  urethra  anteriorly  or  outerward  from  the 
orifices  of  the  ejaculatory  ducts  behind  them  to  the 
point  where  they  enter  the  prostate.  This  lobe  is 
fairly  well  separated  in  this  specimen  from  the  lateral 
lobes  by  a  layer  of  tissue  similar  in  structure  to  the 
capsule  of  the  gland.  The  tubules  which  compose 
this  portion  are  eleven  in  number.  They  are  large 
and  have  numerous  branches.  Their  ducts  are 
somewhat  shorter  than  lateral  lobe  tubules  in  most 
instances.  In  this  specimen  many  corpora  amylacea 
occur  in  the  posterior  lobe  tubules  as  well  as  in  those 
of  the  middle  and  lateral  lobes.  The  branches  are 
more  numerous  near  the  periphery,  as  is  the  case 
with  the  lateral  lobes.  The  mucous  membrane  of 
the  tubules  is  made  up  of  the  usual  cylindrical  cells 
with  the  nuclei  at  their  bases  resting  upon  delicate 
connective  tissue  threads  as  a  base,  surrounding  which 
are  quite  thick,  dense  layers  of  smooth  muscle  fibers. 
The  lumina  are  widely  distended  in  most  instances. 
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The  Anterior  Lobe.  There  are  four  very  small 
tubules  which  have  grown  from  the  anterior  wall  of 
the  urethra.  These  structures  have  few  branches, 
are  small  in  size,  and  insignificant  in  appearance. 
They  occur  at  about  the  middle  of  the  prostatic 
urethra.  The  lumina  are  lined  with  low  columnar 
epithelium  and  there  is  no  thick  muscular  layer 
surrounding  them.  The  ducts  are  short  and  small, 
being  about  one-fifth  the  size  of  those  of  other  parts 
of  the  gland. 

The  trigonum  vesica  is  covered  in  practically  every 
instance  by  a  mucosa  which  is  free  from  folds.  In 
this  case  there  is  slight  folding  over  the  middle  portion 
of  the  trigonum.  There  are  thirty-eight  subtrigonal 
tubules  in  this  specimen.  They  show  a  considerable 
increase  in  size  over  all  of  those  previously  described. 
This  increase  is  noticed  not  only  in  regard  to  the 
extent  of  the  tubules,  but  also  there  is  an  increase  in 
the  thickness  of  their  walls  and,  a  most  unusual  thing, 
several  of  them  have  small  branches.  Although 
these  interesting  structures  are  considerably  more 
extensive  than  in  previously  described  younger 
specimens,  they  retain  their  general  characteristics 
and  grow  down  to  the  submucosa,  but  not  through  it. 
Their  blind  ends  are  situated  nearer  to  the  base  of 
the  trigone  than  are  their  mouths,  although  they  are 
in  every  instance  very  short.  Thus  their  course  is 
seen  to  be  an  oblique  one.  Their  mouths  open 
directly  into  the  bladder  lumen  and  are  not  in  any 
sense  protected  by  a  valve-like  membrane  as  is  the 
case  with  the  duct  openings  of  the  prostatic  tubules. 
There  is  nothing  distinctive  about  the  histological 
arrangement.  There  are  several  layers  of  low  cylin- 
drical and  cuboidal  cells  disposed  upon  a  tunica  propria. 
In  some  instances  the  cells  are  piled  upon  one  another 
layer  by  layer,  so  that  the  lumen  of  the  tubules  is  very 
small  in  size.     No  secretory  substance  can  be  made  out 
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within  the  lumina  of  these  glands,  as  is  often  the  case 
with  prostatic  tubules.  They  vary  considerably  in 
size,  some  of  the  largest  of  them  having  a  small  branch ; 
but  in  no  case  was  there  found  to  be  more  than  one, 
and  never  does  the  structure  extend  through  the  sub- 
mucosa,  although  the  ends  of  the  tubule  often  extend 
to  it. 

Albarran's  Tubules.  Thirty-one  tubules  of  Albar- 
ran  are  found  in  the  subcervical  region  of  this  speci- 
men. They  are  larger  and  more  branching  than  any 
of  the  younger  specimens  studied.  The  uppermost 
tubules  of  this  large  and  interesting  group  of  struc- 
tures are  found  under  the  lower  part  of  the  trigonum 
vesicae.  At  places  it  is  observed  that  several  sub- 
trigonal  glands  occur  in  the  mucosa,  and  below  them 
there  are  seen  branches  of  Albarran's  glands,  which  are 
embedded  in  the  submucosa  and  in  some  places  have 
extended  slightly  into  the  sphincteric  muscle,  but  for 
the  most  part  are  contained  within  the  circular  fibers 
making  up  the  sphincter,  and  in  only  a  few  instances 
do  they  mingle  with  these  fibers.  A  very  interesting 
arrangement  is  noted  in  that  just  above  the  lower 
border  of  the  thick  ribbon-like  internal  sphincter,  and 
posterior  to  it  there  are  a  few  of  the  branches  of 
Albarran's  tubules,  which  are  very  delicate  in  archi- 
tecture, with  no  muscular  walls,  and  join  with  other 
branches  of  the  same  group  below  the  border  of  the 
sphincter  and  empty  into  the  urethra  in  about  the 
middle  line  above  the  verumontanum.  Thus  we 
have  some  of  the  tubules  of  Albarran  in  the  shape 
of  a  letter  "Y"  fitting  over  the  lower  border  of  the 
sphincter,  a  condition  which  has  not  been  found  in 
any  of  the  other  specimens  studied.  At  no  point 
do  these  tubules  mingle  with  those  of  the  middle 
lobe,  being  widely  separated  from  them.  The  major- 
ity of  the  tubules  composing  this  group  empty  on 
the  floor  of  the  urethra.     Their  branches  are  quite 
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numerous,  in  some  cases  as  many  as  fifteen  being 
counted  for  one  tubule.  They  always  extend  toward 
the  bladder  and  are  separated  from  other  structures 
at  the  neck  of  that  viscus.  Most  of  them  are  sub- 
urethral, but  there  are  a  few  which  empty  into  the 
urethra  upon  its  lateral  walls  and  one  or  two  on  its 
anterior  wall.  These  glands  are  compound-tubular, 
and  the  mucosa  is  made  up  of  low  columnar  cells  of 
small  size  placed  upon  a  thin  connective  tissue  lining 
membrane.  They  are  very  frail,  being  much  smaller 
in  size  than  prostatic  tubules,  and  have  no  differenti- 
ated envelopes  surrounding  them. 

The  verumontanum  in  this  specimen  measures 
0.4  cm.  in  heigTit,  0.4  cm.  in  width,  and  contains 
portions  of  some  of  the  tubules  of  the  prostate,  the 
ejaculatory  ducts,  and  utricle  with  their  surrounding 
structures. 

The  utriculus  prostaticus  is  quite  large  and  deep  in 
this  specimen.  It  extends  from  its  opening  in  the 
summit  of  the  verumontanum  almost  to  the  base  of 
the  prostate,  and  is  about  1.1  cm.  in  depth.  In  size 
it  is  about  three  times  as  large  as  either  of  the  ejacu- 
latory ducts,  and  is  in  a  more  or  less  collapsed  con- 
dition so  that  the  mucous  lining  is  markedly  folded, 
the  lumen  proper  being  almost  entirely  filled  by  it. 
At  its  end  near  the  base  of  the  prostate  it  is  sur- 
rounded by  a  very  thick  wall  of  muscular  and  con- 
nective tissue  which  is  at  least  three  times  the  size 
of  the  walls  of  the  ejaculatory  ducts.  The  three 
structures,  each  surrounded  by  its  own  distinctive 
wall,  are  bound  together  by  a  compatively  thin 
envelope  which  contains  them  all.  At  a  point  about 
midway  between  the  base  of  the  prostate  and  the 
upper  end  of  the  verumontanum  the  individual 
walls  of  the  ejaculatory  ducts  and  utricle  are  not  so 
thick  as  nearer  the  base,  but  the  envelope  surround- 
ing  them   becomes   much    more    prominent    and    is 
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arranged  far  more  compactly.  This  firmly  bound 
structure  maintains  its  compactness  until  it  reaches 
the  verumontanum,  at  which  point  the  utricle  changes 
markedly  in  appearance.  It  is  smaller  in  size  and 
surrounding  it  almost  completely  are  a  great  many 
tubular  structures  which  in  most  instances  have  a 
few  branches.  They  are  lined  by  a  mucous  mem- 
brane similar  in  type  to  that  of  the  utricle  itself, 
and  in  turn  have  a  rather  thin  wall  of  differentiated 
tissue  surrounding  them.  Most  of  these  glandular 
structures  enter  the  utricle  itself,  but  a  number  of 
them  near  its  orifice  open  directly  into  the  lumen  of 
the  urethra  on  the  summit  of  the  verumontanum  and 
close  to  the  orifice.  As  is  usually  tHe  case  the  orifice 
of  the  ulriculus  prostaticus  opens  in  the  midline  just 
a  little  outerward  from  the  openings  of  the  ejaculatory 
ducts. 

The  vasa  deferentia  are  unusual  in  a  number  of  ways. 
The  mucosa  is  very  thick  and  much  folded,  thus 
making  the  lumen  quite  small.  The  walls  are  about 
four  times  as  thick  as  the  diameter  of  the  lumen  and 
mucous  layers  and  are  composed  of  white  fibrous 
connective  tissue  and  smooth  muscle  fibers  com- 
pactly arranged.  At  intervals  there  are  found  im- 
bedded in  this  thick  wall  small  simple  tubules  which 
communicate  with  the  lumina  of  the  ducts.  Some 
of  these  tubules  extend  quite  deeply  into  the  walls. 
At  the  region  of  the  ampullae  of  the  vasa  deferentia 
the  lumina  are  increased  in  diameter  about  five  times, 
and  the  walls  are,  comparatively  speaking,  much 
decreased  in  thickness.  There  are  a  number  of  folds 
in  the  ampulla  which  seem  to  afford  an  added  capacity. 
Towards  the  urethra,  where  the  vasa  deferentia 
become  imbedded  in  the  tissue  of  the  prostate,  they 
decrease  in  size  until  they  are  a  trifle  smaller  than 
above  the  region  of  the  ampullae.  No  accessory 
tubules  are  noted  in  their  walls  at  this  point. 
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Well  within  the  base  of  the  prostate  the  ducts  of 
the  seminal  vesicles  unite  with  the  vasa  deferentia 
to  form  the  ejaculatory  ducts.  The  seminal  vesicles 
themselves  extend  backward  so  that  their  highest 
level  is  farther  than  the  base  of  the  trigonum  vesicae. 
They  are  made  up  of  a  main  lumen  and  several  large 
convoluted  branches  on  each  side,  and  are  bound 
together  and  to  the  vasa  deferentia  by  a  triple-layered 
fascia  which  I  have  described  in  detail  in  another 
communication.  The  ejaculatory  ducts  become 
gradually  smaller  in  size  and  approach  each  other 
more  closely  as  they  extend,  in  a  rather  oblique  direc- 
tion at  first  and  then  quite  perpendicularly,  to  a 
location  in  the  summit  of  the  verumontanum,  at  which 
point  they  turn  sharply  and  run  parallel  with  the  axis 
of  the  urethra  for  about  0.5  cm.,  where  they  open 
laterally  into  the  urethra  near  the  summit  of  the 
verumontanum . 

The  apex  group  of  glands  is  made  up  of  nine  small 
tubules  with  many  branches,  all  of  which  are  con- 
tained within  the  wall  of  the  membranous  urethra 
just  at  and  below  the  apex  of  the  prostate.  These 
glands  are  compound-tubular  in  type  and  for  the  most 
part  are  found  extending  from  the  floor  of  the  urethra, 
although  there  are  a  few  found  laterally  and  an 
occasional  one  in  the  ventral  wall. 

During  the  fourth  decade  there  is  no  particularly 
marked  change  in  the  gross  measurements  as  com- 
pared with  the  prostates  of  the  third  decade,  at  which 
time  this  organ  seems  to  have  reached  its  maximum 
adult  size.  The  blood  vessels,  most  of  which  are 
grouped  in  the  anterior  and  lateral  portions  of  the 
capsule,  are  somewhat  larger  and  phleboliths  are  more 
frequently  found  than  in  the  case  previously  observed. 
In  size  the  organs  examined  vary  from  2.4  cm.  to  4.0 
cm.  as  regards  their  length,  the  average  being  3.15 
cm.     In  width,  which  is  always  the  greatest  dimen- 
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sion,  there  is  a  variance  of  from  3.0  cm.  to  5.0  cm., 
the  average  of  4.0  cm.  existing.  Thickness  averages 
2.55  cm.  The  trigona  vesicae  of  all  the  specimens, 
being  carefully  measured,  show  that  50  per  cent  of 
them  are  asymmetrical  by  over  0.4  cm.  Extending 
between  the  apex  of  the  trigonum  vesicae  and  the 
upper  end  of  the  verumontanum  some  of  the  cases 
have  one  band  of  tissue,  a  few  have  two,  and  in  over 
one-half  there  are  three  such  structures.  In  younger 
specimens  its  length  varies  at  this  age  from  1.1  cm.  to 
2.6  cm.  The  average  is  1.8  cm.  The  width  and 
height,  which  are  usually  about  the  same,  average 
0.43  cm.  in  width  and  0.46  cm.  in  height.  The 
utricular  orifices  average  0.15  cm.,  the  variation  being 
from  0.1  cm.  to  0.25  cm.,  while  the  length  of  this 
interesting  vestigial  organ  varies  from  0.2  cm.  to  0.9 
cm.,  with  an  average  of  0.5  cm.  The  seminal  vesicles 
are  interesting  in  that  there  is  a  condition  of  asym- 
metry in  about  60  per  cent  of  those  measured  at  this 
age.  They  average  4.0  cm.  in  length,  1.1  cm.  in 
width  and  0.94  cm.  in  thickness. 

In  the  fifth  decade  there  is  only  the  very  slightest 
increase  in  size  of  the  prostate  compared  with  its 
measurements  of  the  previous  period.  The  average 
length  is  3.45  cm.,  there  being  a  variation  of  1.6  cm. 
between  the  shortest  and  longest  glands  measured 
during  this  period;  the  former  is  3.0  cm.  and  the 
latter  4.6  cm.  The  width,  which  is  always  greater, 
varies  from  3.6  cm.  to  5.0  cm.,  with  an  average  of  4.0 
cm.  The  average  depth  is  2.65  cm.,  the  variation 
being  from  2.3  to  3.8  cm. 

Sixty  per  cent  of  all  of  the  specimens  of  this  age 
at  hand  showed  an  asymmetry  of  the  trigonum 
vesicae  of  over  0.4  cm.  The  blood  vessels  in  this 
portion  of  the  bladder  seem  to  become  considerably 
more  prominent  during  the  middle  and  later  years  of 
life  and  are  quite  conspicuous  during  this  decade. 


345 


The  verumontanum  is  very  slightly  increased  in 
length,  the  average  being  1.95  cm.,  varying  from  1.7 
cm.  to  2.7  cm.  Its  width  averages  0.45  cm.  and 
height  0.49  cm.  The  mouth  of  the  utricle  varies  from 
0.1  cm.  to  0.4  cm.,  the  average  being  0.19  cm.  The 
length  or  depth  of  this  interesting  structure  varies 
from  0.3  cm.  to  1.6  cm.  The  average  is  0.7  cm.  The 
average  length  of  seminal  vesicles  is  3.9  cm.,  but  the 
variation  is  very  great.  One  specimen  forty-seven 
^ears  of  age  has  vesicles  which  measure  only  1.8  cm. 
Another  at  forty -eight  years  measures  5.0  cm.  The 
average  width  and  thickness  are  1.66  cm.  and  0.9 
respectively. 

Dr.  George  Walker  of  Baltimore  permitted  me  to 
study  the  prostate  of  a  man  who  died  at  about  the 
middle  of  the  fifth  decade  which  had  been  cut  in  series 
and  stained  with  haematoxylin  and  eosin.  In  general 
this  series  shows  characteristics  similar  to  those  of 
organs  already  described. 

The  size  of  the  prostate  during  the  sixth  decade 
is  practically  the  same  as  that  of  the  fourth  and  fifth 
decades.  In  length  the  average  measurement  is  3.65 
cm.,  varying  from  2.4  cm.  to  4.5  cm.  The  average 
width  is  4.37  cm.,  the  least  wide  being  3.3  cm.  and 
the  greatest  5.0  cm.  In  thickness  there  is  a  variation 
of  1.0  cm.,  the  average  being  2.75  cm. 

The  trigonum  vesicae  shows  an  asymmetry  of  over 
0.4  cm.  in  80  per  cent  of  the  specimens.  The  veru- 
montanum is  about  the  same  length  as  in  the  preceding 
period,  the  average  being  1.7  cm.  It  is  0.43  cm.  in 
width  and  the  same  in  height.  The  mouths  of  the 
utricle  average  0.13  cm.  in  length,  while  the  length  of 
the  utricle  averages  0.7  cm.,  varying  from  0.4  cm. 
to  1.3  cm.  The  seminal  vesicles  show  very  little 
change  in  size,  averaging  3.7  cm.  in  length,  1.55  cm. 
in  width  and  0.8  cm.  in  thickness.  Thirty  per  cent 
of  the  seminal  vesicles  were  asymmetrical,  comparing 
one  side  with  the  other. 
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A  specimen  obtained  from  a  man  seventy-six  years 
old  who  died  of  cerebral  lues  bears  out  in  a  general 
way  the  findings  observed  in  the  younger  specimens 
described.  There  is,  however,  a  difference  noted  which 
is  interesting.  The  tubules  are  for  the  most  part  col- 
lapsed and  show  definite  signs  of  atrophy.  Here  and 
there  are  seen  corpora  amylacea  of  various  sizes. 

The  Middle  Lobe.  Ten  moderately  large,  numerously 
branching  tubules  form  the  middle  lobe,  which  is  in 
this  instance  usual  in  size.  The  course  of  the  tubules 
is  similar  to  that  of  like  structures  already  mentioned, 
and  the  ducts  open  on  the  summit  of  the  verumon- 
tanum  and  its  lateral  surfaces  above  the  point  where 
the  ejaculatory  ducts  empty  into  the  urethra.  There 
are  a  number  of  corpora  amylacea  present  and  only 
a  few  of  the  tubules  are  distended ,  most  of  them  show- 
ing signs  of  atrophy.  They  extend  behind  the  vesical 
sphincter  to  a  level  with  its  upper  border.  In  most 
places  it  is  easy  to  distinguish  the  point  of  separation 
between  the  middle  and  lateral  lobes  although  there 
is  not  a  well-defined  wall  of  tissue  separating  them  at 
all  points. 

Lateral  Lobes.  The  largest  portion  of  the  gland  is 
occupied  by  twenty-four  tubules  which  are  contained 
within  the  two  lateral  lobes.  Corpora  amylacea  are 
present  and  a  few  of  the  lumina  are  distended,  but 
for  the  most  part  are  collapsed  and  show  definite 
signs  of  atrophy.  The  lumina  are  almost  entirely 
obliterated,  in  some  instances  being  occupied  by  a 
shrunken  and  distorted  mucosa,  while  the  muscle 
bundles  are  not  nearly  so  thick  and  distinct  as  those 
observed  in  younger  specimens.  The  course  of  the 
tubules  follows  very  closely  those  previously  described, 
and  opens  a  little  below  the  mouths  of  the  ejaculatory 
ducts  in  the  prostatic  furrows  or  on  the  lower  lateral 
surfaces  of  the  verumontanum.  A  few  of  them  open 
into  the  prostatic  furrows  above  and  below  this  point, 
and  a  few  open  upon  the  lateral  walls  of  the  urethra 
itself. 
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Posterior  lobe  is  definitely  separated  from  all  other 
portions  of  the  gland  by  a  thick,  well-defined  layer  of 
muscle  and  connective  tissue.  The  separation  is 
more  complete  in  this  instance  than  it  is  in  any  other 
gland  studied.  The  tubules,  eleven  in  number,  have 
grown  back  to  a  point  behind  the  ejaculatory  ducts 
and  reach  the  same  level  as  do  those  of  the  lateral 
and  middle  lobes.  The  branches  are  numerous  but 
not  large  and  invariably  show  a  distinct  atrophy. 
There  are  a  few  corpora  amylacea  in  these  tubules 
and  where  they  occur  the  lumina  are  entirely  occupied 
by  the  laminated  bodies,  the  walls  of  the  tubules  being 
contracted  upon  them  and  much  constricted  before 
and  behind.  The  ducts  of  the  posterior  lobe  tubules 
proceed  behind  the  ejaculatory  ducts  and  empty 
into  the  urethra  upon  its  floor  outerward  from  the 
verumontanum  as  far  as  the  apex  of  the  gland.  The 
outermost  tubules  have  branches  which  extend 
forward. 

The  anterior  lobe  is  comparatively  large  in  this 
specimen.  It  is  made  up  of  five  tubules  which  are 
quite  as  large  as  those  of  the  other  lobes.  These 
tubules  have  many  branches,  some  of  which  are  dis- 
tended, but  most  of  which  show  signs  of  atrophy  as 
do  those  of  the  other  lobes.  The  ducts  of  this  lobe 
empty  into  the  urethra  upon  its  ventral  and  lateral 
walls.  They  are  not  grouped  near  the  mouths  of  the 
ejaculatory  ducts  as  are  those  of  the  middle  and 
lateral  lobes  but  enter  indiscriminately.  Histologically 
these  tubules  present  an  appearance  similar  to  that 
of  the  tubules  of  other  lobes. 

The  mucous  membrane  of  the  tubules  of  this  speci- 
men is  quite  interesting.  In  the  prepuberty  specimens 
it  is  composed  of  epithelial  cells  piled  two  or  three 
deep  with  nuclei  which  are  elongated  and  almost  fill 
the  cell.  The  lumina  of  the  tubules  of  that  period 
are  very  small  and  show  no  evidence  of  containing 
secretion.     In  early  adult  life  and  middle  age  the 
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mucosa  in  most  cases  is  composed  of  a  single  layer 
of  high  columnar  epithelium  with  a  granular  pro- 
toplasm and  a  fairly  small  round  nucleus  situated 
near  the  base.  There  are  occasional  conical  cells 
placed  here  and  there  between  the  bases  of  the  others 
and  the  entire  epithelium  placed  upon  a  felt  work  of 
fibrils  of  connective  tissue.  The  lumina  are  large 
and  filled  with  secretion.  Rarely  there  is  seen  a 
corpus  amylaceum.  There  are  folds  in  the  epithelial 
lining  of  normal  middle-age  specimens,  but  very  few 
finger-like  projections  or  bridging  of  epithelium  such 
as  is  noted  in  adenomatous  hypertrophy.  In  the 
specimen  the  mucosa  is  composed  of  columnar  epithe- 
lium cells  of  the  usual  type,  but  the  individual  cells 
are  not  so  clear-cut.  Their  nuclei  are  somewhat 
smaller  and  stain  more  deeply.  Very  few  of  the  lumina 
are  distended.  Most  of  them  are  collapsed  and  show 
little  or  no  evidence  of  secretion.  The  mucous 
layer  is  in  many  instances  shrunken  and  distorted. 
Corpora  amylacea  are  fairly  numerous.  They  usu- 
ally occupy  the  entire  lumen  of  the  tubule,  the  walls 
being  contracted  tightly  down  upon  them.  The 
smooth  muscular  envelopes  retain  their  characteristic 
arrangement  but  are  atrophied  in  appearance.  There 
is  a  moderate  amount  of  lymphoid  tissue  here  and 
there  throughout  the  stroma.  By  utilizing  Van 
Giesen's  differential  stain  it  has  been  determined 
that  in  the  middle  lobe  25%  of  the  stroma  is  com- 
posed of  smooth  muscle.  In  the  lateral  lobes  25% 
is  smooth  muscle  and  10%  striated  muscle.  The 
posterior  lobe,  like  the  middle  lobe,  contains  no  striated 
muscle  and  the  stroma  contains  about  25%  smooth 
muscle.  The  anterior  lobe  stroma  is  made  up  of 
30%  striated  muscle,  25%  smooth  muscle,  and  the 
remainder  connective  and  elastic  tissue  fibers. 

In  youth,  before  puberty,  the  comparison  between 
glandular  tissue  and  stroma  is  about  one  to  five. 
After  puberty  in  the  adult  it  is  one  to  three,  and  in 
normal  old  age  one  to  four. 
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The  subtrigonal  glands  are  present  but  are  small 
in  size.  They  are  similar  in  type  to  those  already 
described  as  regards  their  histology  and  location. 
In  this  specimen  twenty -one  of  them  are  found 
between  the  middle  of  the  trigonum  vesicae  and  the 
vesical  orifice.  In  no  instance  do  any  of  them  have 
branches  and  they  do  not  extend  through  the  sub- 
mucosa. 

The  tubules  of  Albarran,  thirty-three  in  number, 
are  found  in  their  usual  location.  They  seem  rather 
more  extensive  in  this  specimen.  The  uppermost 
branches  have  grown  to  a  point  on  a  level  with  the 
upper  margin  of  the  vesical  sphincter.  They  are  con- 
tained within  the  sphincter,  and  for  the  most  part 
are  embedded  in  the  submucosa,  although  a  few 
branches  have  extended  for  a  short  distance  into  the 
muscularis.  Most  of  these  structures  empty  into 
the  urethra  near  the  upper  end  of  the  verumontanum, 
but  there  are  a  few  that  have  their  openings  between 
this  point  and  the  vesical  orifice  on  the  floor  of  the 
urethra.  The  tubules  have  quite  a  number  of 
branches  and  their  histological  characteristics  are 
similar  to  those  already  described  in  other  specimens. 
An  interesting  feature  of  this  particular  group  is  that 
quite  a  number  of  the  tubules  are  distended,  in  some 
cases  reaching  five  or  six  times  the  usual  size. 

The  verumontanum  is  usual  in  shape  and  its  length 
is  1.85  cm.,  being  0.5  cm.  high  and  0.43  cm.  broad  at 
its  base.  About  15%  of  the  stroma  of  the  verumon- 
tanum is  smooth  muscle,  the  remainder  being  entirely 
composed  of  connective  tissue  as  there  is  no  elastic 
tissue  present  in  this  structure. 

The  utriculus  prostaticus  is  present  and  fairly  large 
in  size.  It  is  found  only  in  the  verumontanum  and 
ends  in  a  bicomate  manner.  It  opens  in  the  midline 
on  the  crest  of  the  verumontanum  below  the  mouths 
of  the  ejaculatory  ducts  and  is  surrounded  by  a  large 
number  of  large  tubules,  some  of  which  empty  into 
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the  utricle  and  a  few  of  which  empty  into  the  urethra 
itself.  The  muscular  walls  surrounding  the  utricle 
are  quite  thick  and  prominent.  The  ejaculatory 
ducts  accompany  the  utricle  and  the  three  structures 
are  firmly  held  together  by  a  thick  muscular  envelope 
which  also  surrounds  the  tubules  mentioned  above. 
The  mucosa  of  the  utricle  is  thrown  into  numerous 
folds  and  the  lumen  of  the  structure  is  almost  filled 
with  them. 

The  vasa  deferentia  are  thick-walled  and  retain  their 
customary  shape  and  appearance.  Occasional  simple 
tubular  glands  without  branches  are  seen  in  their 
walls  and  communicate  with  the  lumina.  The 
ampullae  of  the  vasa  deferentia  are  large  in  size  and 
have  a  folded  mucous  membrane  which  almost  occludes 
the  lumina. 

The  seminal  vesicles  are  collapsed  and  the  mucosa 
folded.  They  are  made  up  of  a  main  chamber  on  each 
side,  with  five  small  branches  which  are  much  folded 
and  contained  within  a  fibrous  sheath.  Their  walls 
are  thick  and  compact.  They  are  surrounded  by  a 
rather  rich  blood-supply,  which  traverses  the  fibrous 
tissue  between  the  convolutions  of  the  various  por- 
tions of  this  structure. 

The  ejaculatory  ducts,  formed  by  the  junction  of  the 
mouth  of  the  seminal  vesical  on  each  side  and  the  vasa 
deferentia,  begin  well  within  the  substance  of  the 
prostate  and  proceed  in  an  oblique  direction  until  they 
reach  the  level  of  the  upper  end  of  the  verumontanum, 
at  which  point  they  turn  abruptly  and  pass  almost 
perpendicularly  up  into  the  verumontanum,  where 
they  become  separated  by  the  utriculus  prostaticus, 
which  is  contained  in  the  same  thick  sheath  with 
them.  They  run  parallel  with  the  Eixis  of  the  urethra 
for  a  considerable  distance,  and  then  each  one  turns 
sharply  laterally  and  empties  into  the  urethra  on  the 
sides  of  the  verumontanum,  in  such  a  manner  that  a 
thin  area  of  tissue  extends  over  the  mouths  of  the 
ducts. 
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The  Apex  Group.  There  are  twelve  small  tubules 
with  a  few  small  branches  which  make  up  the  apex 
group  of  glands.  These  are  delicate  in  their  outlines, 
small  in  size,  and  do  not  have  thick  muscular  walls. 
They  are  found  for  a  short  distance  in  the  mem- 
branous urethra  as  well  as  surrounding  the  urethra 
at  the  apex  of  the  prostate.  They  do  not  extend 
deeply  into  the  periurethral  tissues.  They  are  similar 
in  type  to  those  observed  in  other  specimens. 

Discussion. 

The  human  prostate  gland  reaches  its  maximum 
size  in  health  by  the  end  of  the  third  decade,  almost 
the  entire  change  occurring  during  the  second  period. 
The  measurements  for  the  adult  organ,  as  given  by 
Wilson  and  McGrath,  agree  fairly  well  with  the 
measurements  during  the  adult  decades  in  my  series. 
They  found  the  average  adult  gland  to  vary  in  length 
from  3.3  cm.  to  4.5  cm.,  with  an  average  of  3.4  cm. 
In  width  there  is  a  variation  from  3.4  cm.  to  4.5  cm., 
average  4.4  cm.  Thickness  varies  from  1.3  cm.  to 
2.4  cm.,  averages  1.5  cm.  The  weight  averages  16 
or  17  grams.  Cuthbert  Wallace  does  not  quite  agree 
with  these  figures.  He  states  the  length  to  be  3.0 
cm.,  the  greatest  transverse  diameter  being  3.6  cm. 
and  the  anterio-posterior  measurement  1.8  cm.  He 
believes  the  average  weight  to  be  20.5  grams.  It 
seems  to  me  to  be  much  preferable  to  consider  the 
size  of  the  gland  in  decades  in  order  to  detect  the 
changes  that  may  normally  occur.  Considering  the 
matter  in  this  manner,  with  a  moderately  large  number 
of  specimens  in  each  decade,  I  have  shown  that  the 
prostate  practically  reaches  the  maximum  normal 
size  during  the  third  decade.  During  the  fifth  and 
sixth  decades  the  size  is  very  slightly  increased,  but 
the  change  is  very  slight,  as  shown  by  the  accom- 
panying table. 
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The  prostate  gland  is  in  every  instance  divided  into 
five  portions  corresponding  to  the  five  original  groups 
of  tubular  evaginations  noted  in  the  embryo.     The 
division  between  the  middle  and  two  lateral  lobes 
becomes  less  and   less   noticeable  as  age  advances, 
but  the  orifices  of  the  middle  lobe  tubules  are  in  every 
instance  widely  separated  from  all  other  tubular  ori- 
fices and  quite  closely  grouped  together.     The  middle 
lobe  tubules  always  grow  backward  behind  the  vesical 
orifice  outside  of  the  broad  ribbon-like  sphincter  of 
its  orifice  and  its  tubules  are  never  found  imbedding 
themselves  in  it  or  extending  within  the  sphincter. 
This  is  an  important  fact  to  be  noted  when  con- 
sidering pathological  conditions  at  the  bladder  orifice 
and  will  be  discussed  in  another  paper  at  a  later  date. 
The  lateral  lobes  during  the  period  of  middle  age 
become  more  and  more  prominent  and  cause  a  bulging 
of  the  lateral  surfaces  to  a  marked  degree,  thus  making 
the  transverse  diameter  of  the  organ  proportionally 
greater  than  in  the  pre-puberty  specimens  studied. 
The  number  of  branches  of  these  and  other  lobes  of  the 
prostate  are  markedly  increased,  but  the  number  of 
tubules  is  certainly  not  increased  and  seems  rather 
to  be  decreased ;  but  that  is  a  variable  matter  which 
is  undoubtedly  determined  in  the  embryo,  and  the 
exact  number  is  a  personal  characteristic. 

The  posterior  lobe  is  fairly  well  separated  from  all 
of  the  other  portions  of  the  gland  and  is  divided  oflf 
bya  rather  firm,  and  in  some  instances  quite  thick, 
connective  tissue  partition.  It  is  always  present, 
as  is  the  lobe  itself,  and  is  intimately  attached  to  the 
ejaculatory  ducts,  which  are  not  imbedded  in  this 
partition  but  seem  to  be  set  upon  its  anterior  surface. 
This  is  a  decidedly  important  matter  to  the  surgeon 
in  enucleating  a  prostate  either  by  Squier's  supra- 
pubic intraurethral  method,  in  which  the  enucleating 
finger  approaches  the  partition  and  attached  ejacula- 
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tory  ducts  and  passes  along  to  the  upper  end  of  the 
verumontanum,  which  is  usually  removed  without  in- 
juring the  ducts  and  surely  would  not  be  injured 
if  the  verumontanum,  which  is  usually  torn  through 
with  some  difficulty,  were  cut  with  the  scissors;  or 
Young's  perineal  method,  in  which  the  two  parallel 
longitudinal  incisions  must  be  extended  entirely 
through  the  partition,  thus  preserving  the  ejaculatory 
ducts,  in  order  that  the  enucleating  finger  may  go  into 
the  lateral  lobe  cavities,  because  otherwise  it  will  lead 
into  the  capsule  of  the  gland  and  proper  enucleation 
is  then  an  impossibility. 

The  posterior  lobe  is  always  present  and  is  the  part 
of  the  gland  felt  per  rectum.  Its  tubules  are  in  most 
respects  similar  to  those  of  the  other  lobes.  In  some 
cases,  however,  they  seem  not  to  be  quite  so  large  and 
in  most  instances  there  is  evidence  that  they  do  not 
secrete  prostatic  fluid  actively.  The  branches  of 
these  tubules  are  usually  not  as  numerous  as  those 
of  other  lobes  and  are  smaller  in  size  and  have  a 
thinner  layer  of  smooth  muscle  surrounding  them. 

The  anterior  lobe  varies  greatly  in  different  speci- 
mens. At  the  time  of  birth  it  consists  of  two  small 
unimportant  tubules  with  very  few  branches.  In  the 
post-puberty  specimens  the  anterior  lobe  is  quite 
prominent  and  is  made  up  of  tubules  which  branch 
extensively  and  are  apparently  actively  secreting 
prostatic  fluid.  A  number  of  important  changes  are 
noted  when  the  pre-puberty  prostates  are  com- 
pared with  the  gland  in  adult  life.  In  order  to  study 
the  various  types  of  tissue  sections  have  been  stained 
with  Van  Giesen's,  hsematoxylin  and  eosin,  and 
Weigert's  elastic  tissue  stains.  The  mucosa  of  the 
terminal  branches  of  prostatic  tubules  in  pre-puberty 
specimens  is  made  up  of  cuboidal-shaped  cells  with 
nuclei  which  are  quite  large  and  situated  in  the 
center  of  the  cells.     They  are   usually   two   layers 
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thick  and  occasionally  three.  Scattered  here  and 
there  are  occasional  cylindrical-shaped  cells  with  the 
nuclei  elongated  and  in  the  center  of  the  cell.  The 
lumina  are  very  small  and  apparently  devoid  of 
secretion.  The  mucous  cells  are  placed  upon  a 
felt-like  base  made  up  of  minute  connective  tissue 
fibers,  as  described  by  Walker.  The  smooth  muscle 
layers  surrounding  the  terminal  branches  are  very 
interesting,  as  brought  out  by  Van  Giesen's  differ- 
ential stain.  Each  branch  is  surrounded  by  a  definite 
layer  of  smooth  muscle  circularly  arranged.  The 
branches  occur  in  groups  of  five  to  ten,  and  the  entire 
tubule  is  surrounded  by  much  heavier  envelope  of 
smooth  muscle,  also  circularly  arranged.  Outside  of 
this  envelope  there  are  several  small  bundles  of 
longitudinal  fibers  which  occur  at  intervals  around 
the  tubule  but  not  as  a  definite  intact  sheet.  The 
branches  of  tubules  all  extend  backward  towards  the 
base  of  the  prostate,  with  the  exception  of  a  few 
of  the  most  anterior  tubules  of  the  lateral  and  posterior 
lobes.  The  collecting  ducts  are  situated  at  the  most 
anterior  portion  of  a  given  group  of  branches  and 
pass  quite  directly  towards  the  verumontanum,  so  that 
almost  the  entire  duct,  with  the  exception  of  a  very 
small  portion  which  turns  forward,  may  be  seen  in 
one  cross-section.  The  ducts  are  lined  by  a  mucous 
membrane  which  resembles  that  already  described 
in  practically  every  detail.  There  is,  however,  a 
great  difference  noted  in  the  arrangement  of  the 
musculature.  A  thick  layer  of  smooth  muscle  sur- 
rounds the  ducts,  but  it  is  arranged  almost  entirely 
in  a  longitudinal  direction,  very  little  circular  muscle 
being  noted.  There  are  practically  no  branches 
from  this  portion  of  the  tubule,  most  of  them  oc- 
curring in  the  peripheral  third  of  the  gland.  In  the 
verumontanum,  the  tubule  turns  and  runs  forward  for 
a  slight  distance  again  and  about  nine-tenths  of  them 
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open  on  the  lateral  walls  of  the  verumontanum,  in 
such  a  manner  that  there  is  a  little  leaflet  of  tissue 
covering  the  orifice,  which  is  an  exceedingly  important 
factor  in  protecting  the  tubules  of  the  gland  from  an 
inpouring  of  urine  and  other  foreign  matter  when 
the  posterior  urethra  is  put  under  pressure.  The 
direction  of  the  openings  of  the  tubules  of  the  pros- 
tate and  ejaculatory  ducts  is  an  important  consider- 
ation also,  because  instrumentation  will  frequently 
cause  an  infection  by  forcing  foreign  substances  into 
them.  In  the  adult  prostate  there  is  noted  a  great 
change  in  the  mucosa.  I  have  found  in  my  speci- 
mens that  the  tubules  and  their  branches  are  lined 
by  a  single  layer  of  high  cylindrical  cells  with  the 
nuclei  at  their  bases.  Occasionally  there  is  inserted 
between  the  bases  of  adjoining  cells,  a  round  or 
conical  cell,  as  Krause  pointed  out.  In  some  places 
there  is  a  piling  up  of  the  cylindrical  cells,  but  I  have 
not  found  that  there  is  a  double  layer  of  cylindrical 
cells  in  all  of  the  terminal  branches  as  Langerhans 
states.  Near  the  orifices  of  the  ducts  the  epithelium 
is  transitional  in  type,  being  similar  to  that  of  the 
urethra  itself.  The  muscle  bundles  surrounding  the 
tubular  branches  are  very  thick  in  the  peripheral 
portions  of  the  gland  and  particularly  in  the  case  of 
middle  lobe  tubules  near  its  base.  These  muscular 
bundles  are  much  more  pronounced,  comparatively 
speaking,  in  the  case  of  the  younger  specimens  than 
in  the  older,  and  this  is  probably  due  largely  to  the 
fact  that  the  entire  gland  becomes  more  compactly 
arranged  after  puberty. 

It  is  interesting  to  note  the  various  figures  quoted 
in  regard  to  the  prostatic  tubules.  By  carefully 
following  each  tubule  from  its  most  peripheral  ter- 
minal branches  to  the  orifice  from  section  to  section, 
I  have  found  that  in  twelve  specimens  studied  in 
this  manner  the  number  of  middle  lobe  tubules  varies 
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from  0  to  12  with  an  average  of  10.  Right  lateral 
lobe  varies  from  10  to  23,  average  16.  Left  lateral 
lobe  11  to  23,  average  16.  Posterior  lobe  varies  from 
6  to  12,  with  an  average  of  9,  and  the  anterior  lobe 
from  2  to  14,  averaging  7.  The  total  number  of 
tubules  varies  from  41  to  74,  with  an  average  in  all 
specimens  of  58.  This  figure  is  much  greater  than 
that  quoted  by  most  authors.  Kolliker  states  that 
the  number  varies  between  30  and  50;  Hessling, 
15  to  30;  Luschka,  16  to  25;  Svetlin,  15  to  32.  I  do 
not  believe  it  possible  to  estimate  the  exact  number  of 
prostatic  tubules  by  the  examination  of  the  pos- 
terior urethra  by  any  method,  because  of  the  in- 
teresting manner  in  which  these  tubules  enter  the 
urethra.  In  health  they  are  rarely  visible  by  using 
any  posterior  urethroscope,  but  in  diseased  con- 
ditions their  orifices  become  indurated,  and  in  some 
cases  are  actually  held  widely  open  and  can  be  seen 
beautifully  with  the  McCarthy  straight  instrument. 
The  prostate  gland  seems  in  adult  years  to  be  made 
up  of  concentric  layers  of  tissue.  The  innermost  or 
central  area  consists  of  the  horseshoe-shaped  urethra 
with  the  verumontanum,  which  is  made  up  of  the 
ejaculatory  ducts  and  utricle  with  their  muscular  and 
connective  tissue  walls,  the  terminal  ends  of  the 
prostatic  tubules  with  their  rather  thinly  disposed 
circular  layers  of  muscle,  and  the  stroma.  The 
latter  is  not  very  abundant  and  is  made  up  of  con- 
nective tissue  for  the  most  part,  with  a  moderate 
amount  of  smooth  muscle  fibers  but  practically  no 
elastic  tissue  fibers.  The  next  layer  in  the  lateral  and 
posterior  direction  is  made  up  for  the  most  part  of 
stroma  with  practically  no  tubular  tissue  except  the 
ducts  proper,  which  have  very  few  branches.  The 
stroma  is  largely  made  up  of  connective  tissue,  with 
a  generous  sprinkling  of  smooth  muscle  cells,  which 
are  not  arranged  in  definite  bundles  except  around 
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the  tubular  ducts,  as  has  already  been  described. 
There  are  a  moderate  number  of  elastic  tissue  fibers 
here  also.  In  the  anterior  region  there  are  observed 
the  tubules  of  the  anterior  lobe,  with  a  very  slight 
amount  of  smooth  muscle  around  them  quite  firmly 
imbedded  in  the  stroma.  This  consists  in  the  an- 
terior region  of  the  middle  concentric  layer  of  a 
considerable  amount  of  smooth  muscular  fibers,  in- 
terspersed with  the  white  fibrous  tissue  bundles 
with  occasional  fibers  of  elastic  tissue.  Near  the 
upper  border  of  the  layer  are  seen  a  few  bundles  of 
striated  muscle  fibers,  which  in  my  specimens  have 
not  been  found  to  exist  among  the  tubular  branches. 
Cuthbert  Wallace,  however,  reports  that  he  has  ob- 
served them  in  some  of  the  outermost  of  the  branches 
of  lateral  lobe  tubules.  The  outermost  of  these 
concentric  layers  is  exceedingly  interesting,  as  it 
contains  practically  all  the  branches  of  the  posterior 
and  lateral  lobes.  The  middle  and  anterior  lobes  are 
contained  for  the  most  part  in  the  middle  concentric 
layer.  In  the  outer  layer  there  is  a  great  preponder- 
ance of  muscular  tissue  and  mucosa  over  all  other 
elements  of  the  gland.  In  the  posterior  and  lateral 
portions  the  muscular  tissue  is  practically  all  smooth 
and  surrounds  the  tubular  elements,  as  has  been 
described.  In  the  anterior  portion,  and  extending 
down  the  lateral  borders  almost  to  the  posterior 
surface,  are  found  the  striated  fibers  which  make  up 
the  so-called  muscle  of  Henle.  This  muscular  tissue 
is  so  arranged  that  near  the  most  anterior  portion 
of  the  gland  it  is  almost  the  only  tissue  present. 
Looking  from  this  point  toward  the  urethra  it  is  seen 
to  become  less  and  less,  gradually  shading  off  and  being 
scattered  by  the  smooth  muscle  and  connective 
tissue,  so  that  at  the  edge  of  the  middle  concentric 
layer  there  are  only  occasional  fibers  noted.  There 
is  less  and  less  striated  muscle  down  the  lateral  borders 
of  the  gland,  until  it  finally  disappears  altogether. 
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There  are  islands  of  lymphoid  tissue  scattered  here 
and  there  in  the  adult  prostates.  Rarely  one  finds 
some  of  these  areas  in  the  pre-puberty  specimens. 
They  seem  to  be  most  frequently  met  with  in  speci- 
mens older  than  thirty  years.  Waldeyer  has  found 
similar  areas  in  the  .prostate  of  a  dog,  and  Weski  has 
studied  them  in  the  human  and  believes  them  to  be 
normal  anatomical  structures. 

The  base  of  the  prostate  is  intimately  attached  to 
the  musculature  of  the  bladder,  as  shown  in  the  plate. 

In  regard  to  the  internal  sphincter  of  the  human 
bladder  Versari  concludes  from  his  investigations  that: 
(1)  The  smooth  muscle  sphincter  of  the  urinary 
bladder  of  man  constitutes  a  structure  by  itself, 
which  develops  independently  of  the  middle  (circular) 
layer  of  the  bladder,  the  circular  muscle  layer  of  the 
urethra  and  the  musculature  of  the  ureters.  (2) 
The  sphincter  is  made  up  of  a  urethral  and  a  trigonal 
portion,  and  it  is  the  urethral  portion  only  which 
assumes  the  form  of  a  ring  surrounding  the  initial 
part  of  the  urethra.  The  first  groups  of  the  fibers 
of  the  sphincter  arranged  in  bundles  correspond  to 
the  anterior  arch  of  the  urethral  portion;  from  there 
immediately  follow  those  of  the  urethral  portion  of 
the  posterior  arch,  and  these  last  are  apparently 
those  of  the  trigonal  portion.  The  posterior  arch  of 
muscle  extends  little  by  little,  with  new  bundles  either 
upwards,  to  occupy  part  of  the  trigonal  area,  or  down- 
wards along  the  posterior  wall  of  the  urethra,  so  that 
it  comes  to  have  an  extent  much  greater  than  the 
anterior.  On  the  other  hand,  the  older  view  held  by 
Krause,  Hyrtl,  Gegenbauer  and  others  is  that  the 
sphincter  is  a  continuation  downward  of  the  circular 
musculature  of  the  bladder. 

The  capsule  of  the  prostate  is  composed  of  a  struc- 
ture which  is  made  up  of  closely  knit  connective  tissue 
fibers  and  surrounds  the  entire  organ,  except  at  the 
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base  between  the  entrance  of  the  ejaculatory  ducts 
into  the  substance  of  the  prostate  and  the  junction 
of  the  bladder  wall  with  the  gland.  Here  the  tubules 
of  the  middle  lobe  are  almost  free  and  have  as  a 
consequence  very  thick  muscular  and  connective 
tissue  walls.  The  large  blood  vessels  which  supply 
the  prostate  run  in  the  capsule  and  intralobular 
partitions  for  the  most  part  and  are  most  numerous 
on  the  anterior  portion  of  the  capsule.  By  fibrous 
connections  adhering  to  the  capsule  the  prostate  is 
fixed  in  position.  Retzius  has  termed  this  the  liga- 
mentum  pelvi-prostaticum  capsulare. 

A  study  of  the  secretion  of  the  prostate  gland  in 
adults  is  very  instructive.  Normally  it  is  milky  in 
appearance,  possesses  a  characteristic  pungent  odor, 
and  is  usually  acid  in  reaction  but  may  be  neutral. 
Under  the  microscope  it  is  seen  to  be  composed  of 
a  fluid  containing  numerous  spherical  refractile  bodies 
of  varying  sizes  composed  of  lecithin.  There  are 
very  few  leucocytes  in  normal  cases  and  no  erythro- 
cytes. Spermatazoa  are  not  usually  found  in  fluid 
obtained  by  massage  unless  the  vesicles  are  also 
touched.  The  relation  between  the  lecithin  bodies 
and  leucocytes  is  an  excellent  indicator  for  determining 
whether  the  prostate  is  normal  or  the  seat  of  inflam- 
mation. Cells  composed  of  many  refractile  granules, 
often  brownish  in  color,  are  found.  These  structures 
have  been  described  by  Waldeyer,  who  called  them 
compound  granular  cells,  and  are  found  often  after 
the  fortieth  year  and  in  most  cases  older  than  fifty. 
Corpora  amylacea  are  occasionally  met  with.  They 
have  a  slightly  brownish  color  as  a  rule,  although  they 
may  be  colorless.  They  are  composed  of  concentric 
layers  and  look  more  or  less  like  an  onion  cut  in  cross- 
section.  They  are  found  in  old  age  most  frequently, 
but  occur  in  younger  specimens  as  well.  I  remember 
one   specimen    particularly,    obtained    from    a   man 
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Cross-sections  through  the  uppermost  portion  of  the  vesical 
sphincter.  VO,  Vesical  orifice;  IS,  Internal  sphincter;  AG,  Albar- 
ran's  subcervical  group  of  tubules;  ML,  Middle  lobe  of  prostate; 
Lat,  Lateral  lobe  of  prostate;  VD,  Vasa  deferentia;  SV,  Seminal 
vesicles. 
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thirty-four  years  of  age,  which  had  more  corpora 
amylacea  than  any  other  that  I  have  seen.  There 
are  usually  some  loose  epithelial  cells  which  have  been 
exfoliated  from  the  mucosa.  Wilson  and  McGrath, 
in  their  splendid  review  of  the  literature  of  the  pros- 
tate gland,  have  explained  the  various  views  on  the 
chemistry  and  physiology  of  prostatic  secretion. 

There  are  a  number  of  organs  which  are  so  inti- 
mately associated  with  the  prostate  gland  that  I  have 
called  them  accessory  structures.  They  occupy  in 
each  instance  a  position  contiguous  to  this  organ,  and 
a  disturbance  in  their  arrangement  or  function  is  of 
as  much  importance  as  a  disturbance  of  the  prostate 
itself.  There  is  a  member  of  this  group  of  structures 
which  I  have  described  and  called  the  subtrigonal 
group  of  tubules.  They  occur  in  the  mucosa  of  the 
trigonum  vesicae  usually  below  its  central  point,  and 
are  found  as  far  outerward  as  the  apex.  They  are 
for  the  most  part  simple  tubules  which  extend  to  the 
submucosa  and  somewhat  into  it.  In  the  younger 
specimens  there  are  never  branches,  but  some  of  those 
during  the  middle-age  period  show  one  or  two  small 
branches.  There  is  nothing  distinctive  about  the 
structure  of  the  membranes  of  the  subtrigonal  group. 
The  mucous  lining  is  composed  of  transitional  epithe- 
lium similar  in  type  to  the  vesical  mucosa.  The  cells 
are  much  piled  up  and  in  some  cases  five  or  six  deep. 
Their  lumina  are  quite  small  as  a  rule.  These  tubules 
are  of  importance  on  account  of  two  facts.  First, 
because  their  position  is  such  that  an  overgrowth  or 
enlargement  from  any  cause  will  bring  about  a  dis- 
turbance in  the  emptying  of  the  bladder;  second, 
because  an  enlargement  of  this  group  does  occur  in 
a  small  percentage  of  cases.  I  have  observed  six 
non-malignant  tumors  of  the  trigonum  vesicae  intra 
vitam  and  three  in  post-mortem  specimens.  The 
number  of  these  simple  finger-formed  tubules  increases 
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markedly  after  birth,  but  they  are  found  in  the  embryo 
after  the  fourth  month.  More  than  twenty  of  them 
are  observed  in  every  specimen  older  than  four  years. 

Albarran's  subcervical  group  is  by  far  the  most 
important  structure  at  the  orifice  of  the  bladder.  It 
is  made  up  of  many  tubules  which  are  rather  frail  in 
structure  and  whose  ducts  open  in  or  near  the  midline 
of  the  floor  of  the  urethra  between  the  upper  end  of 
the  verumontanum  and  the  orifice  of  the  bladder. 
As  shown  by  Van  Giesen's  differential  stain,  no  smooth 
muscle  fibers  are  demonstrable  around  these  tubules, 
which  are  much  more  frail  than  the  prostatic  glandular 
elements.  In  every  case  studied,  with  one  exception, 
these  tubules  and  their  branches  grow  entirely  within 
the  sphincter  of  the  bladder,  thus  occupying  a  most 
important  position.  In  the  case  of  the  thirty-four- 
year-old  specimen,  a  few  branches  of  Albarran's 
tubules  extend  outside  of  the  sphincter  for  a  short 
distance.  Up  to  the  time  of  birth  these  tubules  are 
few  in  number,  but  all  specimens  examined  older  than 
three  years  have  more  than  thirty  of  them.  Not 
only  are  the  location  and  number  of  Albarran's 
tubules  important,  but  for  some  reason  pathological 
change  in  the  form  of  enlargement  in  this  region  is 
very  frequent.  In  my  series  of  post-mortem  speci- 
mens I  have  found  almost  25  per  cent  of  the  speci- 
mens taken  from  men  over  thirty  years  of  age  to  be 
enlarged  sufficiently  to  demonstrate  signs  of  obstruc- 
tion in  the  bladder.  It  often  happens  that  the  passage 
of  an  instrument  such  as  a  catheter  in  a  patient  who 
is  suffering  from  a  moderate  obstruction  to  urination 
will  be  completely  obstructed  thereafter.  It  seems 
to  me  that  such  trauma  causes  an  oedema  of  both  the 
subtrigonal  and  Albarran's  tubules,  thereby  producing 
a  complete  blocking  of  the  upper  end  of  the  urethra. 

The  seminal  vesicles  and  the  lower  portions  of  the 
vasa  deferentia  are  bound  together  by  a  fascia  which 
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I  have  called  the  intervesicular  fascia.  It  is  made 
up  of  three  portions,  the  most  prominent  being  the 
posterior  leaflet,  which  is  composed  of  two  layers.  It 
extends  around  and  between  the  two  seminal  vesicles 
and  posterior  to  the  vasa  deferentia.  The  seminal 
vesicles  are  thus  suspended  in  a  sac-like  structure,  the 
posterior  layer  of  which  extends  directly  across  from 
one  vesicle  to  the  other.  The  anterior  layer,  after 
encircling  the  vesicles,  joins  the  posterior  lamella  at  the 
border  of  each  vesicle  and  becomes  intimately  attached 
to  it,  thus  forming  a  two-layered,  rather  firm  fibrous 
fascia.  The  middle  portion  is  formed  by  a  two-layered 
structure  which  envelopes  the  vasa  deferentia  in  a 
similar  manner.  The  third  or  anterior  lamella  is  a 
single-layered  fibrous  structure  extending  from  the 
anterior  and  lateral  surfaces  of  one  seminal  vesicle  to 
those  of  the  other,  at  which  point  it  is  attached  to  the 
encircling  portions  of  the  posterior  part  of  the  fascia 
described  above.  In  most  instances  the  upper 
border  of  this  fascia  extends  somewhat  higher  than 
the  fascia  of  Denonvilliers,  and  the  two  structures 
are  easily  separated,  being  in  direct  contact  only  at  the 
lateral  surfaces  of  the  seminal  vesicles.  At  other 
places  the  two  structures  are  separated  by  a  con- 
siderable amount  of  fatty  and  areolar  tissue. 

The  intervesicular  fascia  is  not  nearly  so  firm  as 
that  of  Denonvilliers.  Its  posterior  leaflet  is  the 
strongest  portion;  the  middle,  or  that  portion  which 
encircles  the  vasa  deferentia,  is  the  weakest.  The 
three  lamellae  combined  hold  the  seminal  vesicles 
and  vasa  deferentia  in  a  very  definite  envelope,  which 
is  of  considerable  importance  in  surgery  of  this  region. 
This  structure  is  undoubtedly  a  barrier  to  the  exten- 
sion of  carcinoma,  and  may  explain  why  cancer  of  the 
seminal  vesicles  is  usually  confined  to  those  structures 
for  such  a  long  period  of  time  without  extension  to 
surrounding  tissues  and  organs.     The  type  of  pain 
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which  accompanies  acute  infections  of  the  seminal 
vesicles  is  explained  by  the  fact  that  these  organs  are 
contained  within  a  sacculated  fascia.  The  inter- 
vesicular  fascia  corresponds  fairly  well  to  the  area 
of  the  trigonum  vesicae  and,  reinforced  by  the  fascia 
of  Denonvilliers,  forms  a  firm  support  to  the  bladder 
wall  at  this  area  and  is  an  additional  factor  in  pre- 
venting the  formation  of  diverticulae  in  this  region. 

The  epithelium  of  the  vasa  deferentia  is  made  up 
in  part  of  simple  ciliated  columnar,  and  in  part  of 
stratified  ciliated  columnar  with  two  rows  of  nuclei. 
The  cilia  are  often  absent,  however,  and  vary  a  great 
deal.  In  the  ampulla  of  the  vas  deferens  the  epithe- 
lium is  for  the  most  part  simple-columnar  in  type 
and  the  cells  often  contain  granules  of  yellow  pigment. 
Besides  folds  there  are  evaginations  and  tubules  which 
occur  frequently  in  older  specimens  and  extend  quite 
deeply  into  the  muscular  walls.  The  epithelium  of 
the  seminal  vesicles  is  simple  non-ciliated  columnar 
in  type,  containing  yellow  pigment. 

The  ejaculatory  ducts  as  a  rule  are  lined  by  a  single 
layer  of  columnar  cells,  although  the  mucosa  is  often 
folded  and  the  cells  are  frequently  arranged  in  two 
or  three  layers.  These  structures  usually  remain 
attached  to  the  upper  surface  of  the  partition  sep- 
arating the  posterior  from  the  lateral  lobes,  and  pass 
through  the  prostate  as  a  distinct  body  until  they 
arrive  at  the  verumontanum,  where  their  muscular 
walls  become  quite  thin  and  less  compact,  and  while 
they  are  arranged  circularly  as  Porosz  described  they 
are  so  frail  that  their  sphincteric  action  must  be  very 
slight.  Their  main  protective  agent  seems  to  be  the 
fact  that  they  enter  the  urethra  obliquely  in  such  a 
manner  that  there  is  a  laplet  of  tissue  covering  each 
orifice  so  that  it  acts  as  a  valve. 

The  utriculus  prostaticus  has  a  wide  open  mouth 
which  is  unprotected  in  any  way.     Its  walls  contain 
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a  very  great  many  tubules,  with  branches  that  are 
fairly  numerous  and  seem  to  contain  all  the  elements 
which  would  tend  to  harbor  infection  for  a  long  time. 
The  utricle  varies  in  size  in  all  ages,  but  seems  to 
undergo  a  gradual  increase  in  size  up  to  the  third 
decade.  It  is  usually  contained  within  the  summit 
of  the  verumontanum,  but  may  extend  to  the  base 
of  the  prostate. 

The  apex  group  of  tubules,  which  is  first  observed 
in  a  specimen  seven  and  one-half  months,  intra- 
uterine, is  found  in  every  older  specimen  examined. 
The  number  of  these  tubules  varies  from  9  to  26,  with 
an  average  of  15.  They  occur  at  the  apex  of  the 
gland,  are  frail  in  architecture,  but  extend  fairly 
deeply  into  the  coats  of  the  urethra.  They  have 
many  branches  and  are  lined  with  a  mucosa  composed 
of  columnar  cells. 

The  specimens  utilized  in  this  research  were  obtained 
at  the  Johns  Hopkins  Hospital,  at  Bellevue  Hospital, 
and  at  the  New  York  Post-Graduate  Hospital.  The 
author  wishes  to  express  his  sincere  thanks  to  Dr. 
Hugh  H.  Young  of  Baltimore,  Dr.  Charles  Norris 
and  Dr.  Morgan  Vance  of  the  Pathological  Depart- 
ment of  Bellevue  Hospital,  and  Dr.  J.  Bentley  Squier, 
Jr.,  of  the  New  York  Post-Graduate  Hospital,  for  their 
generosity  and  courtesy. 
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PRIMARY  TUBERCULOSIS  OF  THE  PROS- 
TATE GLAND,  WITH  THE  REPORT 
OF  A  CASE. 


IRVIN  S.  KOLL, 
CHICAGO. 


A  careful  search  of  the  literature  shows  but  two 
probable  cases  of  primary  tuberculosis  of  the  prostate. 
This  is  most  surprising,  and  in  all  probability  does 
not  represent  a  true  percentage  of  the  primary  in- 
vasion of  the  gland  by  the  tubercle  bacillus,  but  a 
deplorable  failure  on  the  part  of  surgeons  to  have 
careful  histologic  examinations  made  of  their  speci- 
mens. 

In  spite  of  the  many  opinions  offered,  we  must  con- 
fess our  ignorance  that  we  do  not  actually  know  the 
mechanism  by  which  the  tubercle  bacillus  invades  the 
genital  organs.  It  is  therefore  difficult  to  say  abso- 
lutely whether  a  seeming  primary  genital  or  urinary 
tuberculosis  is  or  is  not  secondary  to  some  other 
focus,  possibly  from  caseated  peribronchial  or  mesen- 
teric lymph  modes. 

The  accompanying  statistics  compiled  from  a  mono- 
graph on  prostatic  tuberculosis  are  of  interest: 

Cornet  ^  found  in  10,000  deaths  from  tuberculosis 
other  than  pulmonary  1  per  cent  urogenital. 

Kapsammer  found  in  20,700  post-mortems  1  per 
cent  urogenital  tuberculosis. 

Oppenheim  found  that  in  37  deaths  from  genito-urin- 
ary  tuberculosis  30  had  pulmonary  involvement. 

>  Hesse:    "Tuberculose  der  Prostate."     Jena,  Nov.  1913. 
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Reclus,  100  cases  genito-urinary  tuberculosis,  98 
had  lung  involvement. 

Desnos,  16  cases  prostatic  tuberculosis,  6  had  lung 
involvement. 

Julien,  41  cases  of  prostatic  tuberculosis,  23  had 
lung  involvement. 

Krzywicki,  14  cases  of  prostatic  tuberculosis,  12 
had  lung  involvement. 

Oppenheim,  100  cases  of  prostatic  tuberculosis, 
81  had  lung  involvement. 

Rautberd,  100  cases  of  prostatic  tuberculosis,  85 
had  lung  involvement. 

Fenwick,  157  cases  genito-urinary  tuberculosis, 
3  per  cent  prostate  alone  involved  (indefinite) ;  24 
per  cent  prostate  and  epididymis  involved ;  2  per  cent 
prostate  and  seminal  vesicles  involved;  6  per  cent 
prostate  and  bladder  involved. 

Davids,  360  cases  of  genito-urinary  tuberculosis, 
none  primary  in  prostate. 

Hesse,  23  cases  of  genito-urinary  tuberculosis,  none 
primary  in  prostate. 

Barney  and  Cabot  ^  101  cases  of  genito-urinary 
tuberculosis,  75  per  cent  prostate  involved. 

Guisy,'  183  cases  of  genito-urinary  tuberculosis; 
10  involving  prostate  and  vesicles  alone;  5  prostate 
alone  (records  indefinite). 

I  am  indebted  to  Dr.  Harry  Jackson,  Pathologist 
to  the  Cook  County  Hospital,  for  the  clinical  history 
and  specimen  of  tuberculosis  of  the  prostate  with 
extension  into  the  bladder.  The  process  in  the 
prostate  is  evidently  primary  for  the  genito-urinary 
organs.  The  patient  entered  the  tuberculosis  ward 
of  the  hospital  on  account  of  cough,  loss  of  weight  and 
general  cachexia.  He  did  not  complain  of  any 
urinary  symptoms,  and  other  than  a  notation  that 


«  Barney  and  Cabot:   J.  A.  M.  A.,  Dec.  6,  1913. 

»  Ann.  d.  Mai.  des  Org.  Genito-Urinaires,  1906,  Vol.  I. 


Author's  Case. 

Showing  tubercle  formation,  caseation,  and  some  normal  prostatic 
tubules. 


Author's  Case. 
Showing  high  degree  of  infiltration. 
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Autopsy  Case. 

Showing  tubercle  with  giant  cells  and   caseation;    also,   prostatic 
tubule  with  amyloid  body. 


Autopsy  Specimen. 
Showing  extensive  involvement  of  prostate.     (Note  urethral  orifice.) 
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Autopsy  Specimen. 
Bladder  opened.     Ulceration  around  internal  urethral  orifice. 
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the  external  genitals  were  negative,  there  is  no  record 
of  any  physical  examinations  of  his  genito-urinary 
tract.  He  died  two  months  later.  Autopsy  gave 
the  following  findings:  acute  disseminated  miliary 
tuberculosis  of  all  the  lobes  of  the  lungs;  chronic 
ulcerative  tuberculosis  of  the  intestines;  chronic 
nephritis;  no  evidence  of  any  tuberculous  process; 
marked  fibro-caseous  tuberculosis  of  the  prostate; 
tuberculous  ulceration  of  the  internal  urethral  orifice; 
bladder  mucosa  normal. 

The  two  cases  found  in  the  literature  are  as  follows: 

I.^  Patient  aged  70.  Diagnosis:  prostatic  hyper- 
trophy. Small  nodules  felt  per  rectum.  The  other 
genito-urinary  organs  were  normal,  as  far  as  could  be 
determined.     Recovery  complete  in  seven  weeks. 

11.^  Primary  prostatic  tuberculosis.  All  other 
genito-urinary  organs  healthy.  Perineal  prostatec- 
tomy.   Patient  died  later  from  tuberculous  meningitis. 

The  author's  case,  aged  61,  entered  the  genito- 
urinary service  of  the  Michael  Reese  Hospital,  giving 
the  typical  symptoms  of  prostatic  obstruction,  com- 
plete retention  having  occurred  four  days  previously. 
The  only  point  of  interest  in  the  history  is  presence 
of  a  cough,  which  had  been  present  for  several  years. 
Physical  examination  of  chest  and  abdomen  was 
entirely  negative.  Per  rectum  the  prostate  felt 
about  three  times  its  normal  size,  consistency  firm, 
surface  smooth  except  for  two  or  three  small  nodules, 
which  did  not  seem  unusual. 

Cystoscopic  examination  revealed  nothing  except 
a  low  grade  of  cystitis.  The  median  lobe  protruded 
considerably  into  the  bladder. 

Under  local  anaesthesia  the  bladder  was  opened 
and  drained  by  Dr.  Kolischer,  by  whom,  ten  days 
later,   the  case  was  turned  over  to  the  writer  for 

« Wulff:    Deut.  Med.  Woch.,  1909,  p.  1332. 

» Burckhardt:    Muench.  Med.  Woch.,  1911,  p.  1750. 


370 


removal  of  the  prostate.  The  patient  was  in  the 
hospital  five  months,  on  account  of  a  persistent 
fistula,  which  was  uninfluenced  by  gradually  increasing 
doses  of  tuberculin  subcutaneously.  This  was  started 
as  soon  as  tuberculosis  was  reported  by  the  patho- 
logist. It  is  of  interest  to  note  that  there  was  not 
the  slightest  reaction  to  the  tuberculin,  even  in 
1  mgrm.  doses.  This  is  strongly  suggestive  that  there 
was  no  other  tuberculous  focus  in  the  body,  at  least 
active.  The  patient  finally  left  the  hospital.  He 
underwent  a  subsequent  operation  for  closure  of  the 
fistula,  which  has  remained  closed.  Unfortunately, 
I  have  not  been  permitted  to  make  a  cystoscopic 
examination,  but  the  patient  assures  me  that  except  for 
occasional  frequency  he  is  quite  free  from  any  urinary 
disturbance.  His  urine  contains  considerable  pus. 
Per  rectum  there  is  nothing  abnormal  to  be  felt. 
No  tubercle  bacilli  can  be  found  in  the  urine. 

The  histologic  findings  by  Dr.  Edwin  Kirk,  hospital 
pathologist,  are  as  follows:  "Prostate  gland  about 
6  cm.  long,  4.5  cm.  wide.  Both  lateral  lobes  swollen, 
middle  lobe  enlarged.  Two  or  three  wart-like  ex- 
crescences on  posterior  aspect  of  one  lateral  lobe. 
Gland  feels  hard,  rather  nodular.  Small  whitish 
areas  looking  like  caseated  or  necrotic  areas.  Parafin 
sections  show  typical  tuberculosis  of  prostate  with 
some  caseation  and  considerable  glandular  hyper- 
plasia; difi^use  but  local  in  distribution. 

"On  tubercle  stain,  the  tubercle  bacilli  are  found 
in  several  of  the  caseated  areas,  the  rod  form,  and  in 
one  area  the  strep tothrix  type." 
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DISCUSSION 

OF  PAPERS  OF  DRS.  LOWSLEY  AND  KOLL. 

Dr.  M.  LauTERMAN,  Montreal:  I  would  like  to  take  this 
opportunity  to  express  my  personal  appreciation  for  the  truly 
excellent  treat  that  Dr.  Lowsley's  work  has  been  to  me,  and  I  am 
sure,  to  most  of  the  members  of  the  Association,  a  work  so  thor- 
oughly and  completely  done  that  there  is  really  no  room  for  dis- 
cussion. It  is  work  of  this  character  that  makes  for  real  progress 
in  our  work,  as  well  as  in  every  other  department  of  progressive 
medicine. 

As  regards  Dr.  Koll's  contribution,  I  am  free  to  admit  the  possi- 
bility of  primary  tuberculosis  of  the  prostate,  but  I  am  reminded 
of  an  experience  that  I  had  some  ten  years  ago  when  I  thought 
I  had  discovered  a  primary  tuberculous  lesion  of  the  prostate  and 
removed  the  prostate.  Four  years  later  I  was  obliged  to  remove 
the  patient's  left  testicle  for  a  tuberculous  lesion,  and  the  patholo- 
gist stated  at  that  time  that  the  initial  lesion  had  been  in  the  left 
epididymis,  notwithstanding  the  fact  that  there  was  no  evidence 
of  any  involvement  at  the  time  of  the  operation.  We  are  re- 
minded of  Virchow's  statement,  "Jeder  Mensch  hat  am  Ende  etwas 
tuberculoses."  And  it  is  not  impossible  that  those  few  cases 
that  are  reported  even  by  careful  observers  of  primary  tubercu- 
losis of  the  prostate  may  have  been  secondary  to  some  obscure 
focus  that  might  have  been  demonstrated  if  a  very  complete  exam- 
ination of  the  organs  and  associated  glands,  as  Dr.  Koll  has  so 
correctly  said,  could  be  made  all  through  the  body.  As  I 
said  before,  I  do  not  pretend  to  say  that  it  is  not  possible,  but  I 
am  afraid  that,  in  the  light  of  our  present  knowledge,  one  is  more 
justi6ed  in  thinking  that  it  is  not  very  probable. 

Dr.  V.  C.  Pedersen,  New  York:  I  think  some  fifteen  years 
ago  Dr.  Eugene  Fuller  of  New  York  reported  a  case  of  supposed 
or  proved  primary  tuberculosis  of  the  prostate,  and  knowing  how 
easy  it  is  to  overlook  such  a  record,  it  seems  to  me  that  perhaps 
Dr.  Koll  might  like  to  know  of  it  and  hunt  the  case  up  before 
publishing  his  paper. 

After  what  Dr.  Lauterman  says,  this  thought  comes  to  me.  I 
operated  not  long  ago  and  published  a  case  in  a  Chinaman  of  tuber- 
culosis of  first  one  testicle  and  then  of  the  other  testicle,  with 
an  interval  of  about  two  years  I  think  between  the  two  sides. 
Those  cases  are  not  uncommon,  where  first  one  testicle  becomes 
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involved  and  then  the  other  in  tuberculosis,  without  manifest 
tuberculous  disease  in  the  body  at  large.  In  cases  like  the  one 
of  Dr.  Koll  and  Dr.  Fuller  is  not  the  real  focus  in  the  prostate? 
I  would  like  to  hear  from  some  of  the  men  whether  or  not  that 
might  not  be  true,  and  how  are  we  going  to  recognize  it  clinically? 
One  would  hardly  be  justified  in  taking  out  prostates  in  young 
men.  One  of  my  confreres  had  his  prostate  taken  out  for  sup- 
posed tuberculosis,  and  when  the  gland  was  out  it  was  found  not 
to  be  tuberculous.  So  that  the  clinical  diagnosis  of  these  cases, 
certainly  in  the  early  stages,  must  be  fraught  with  a  great  many 
difficulties. 

Dr.  Hugh  H.  Young,  Baltimore:  I  would  like  to  add  my 
word  of  appreciation  for  Dr.  Lowsley's  magnificent  work.  It  is 
certainly  by  sections  of  that  sort,  obtained  at  different  ages,  that 
we  are  going  to  learn  more  about  the  development  of  the  prostate, 
and  also  as  to  the  mooted  question  as  to  where  hypertrophy  starts, 
what  part  is  involved,  etc.  It  is  certainly  a  question  that  has 
never  yet  been  cleared  up. 

His  description  of  that  posterior  lamella  (which  term  I  think  is 
better  than  posterior  lobe),  which  runs  across  the  prostate  and 
which  is  left  after  prostatectomy,  which  is  almost  never  involved 
in  hypertrophy,  and  which  is  above  the  most  common  part  of  the 
prostate  to  be  involved  in  cancer,  is  I  think  of  great  surgical  im- 
portance. The  case  I  mentioned  the  other  day  was  one  in  which 
there  was  an  extensive  hypertrophy  present  in  the  lateral  lobes 
and  a  carcinoma  of  the  posterior  lamella,  distinct  from  the  lateral 
lobes  and  separated  by  that  layer  of  fibrous  tissue  shown  on  the 
screen.  I  think  that  is  one  of  the  strong  arguments  for  an 
occasional  perineal  prostatectomy,  the  fact  that  you  see  cases  of 
early  carcinoma  in  that  posterior  lobe  which  can  only  be  reached 
through  the  perineum. 

It  really  is  quite  remarkable,  the  predilection  of  carcinoma  for 
that  part  of  the  prostate,  for  undoubtedly  it  occurs  far  more  fre- 
xjuently  there  than  elsewhere.  We  have  now  four  cases  in  which 
we  have  found  small  localized  carcinomata  in  that  region.  One 
man  has  been  well  for  twelve  years.  In  two  of  them  I  discovered 
it  accidentally. 

Dr.  H.  a.  Fowler,  Washington:  I  am  sure  that  we  all  ap- 
preciate very  much  this  beautiful  work  of  Dr.  Lowsley's  on  the 
prostate.  There  is  just  one  point  to  which  I  wish  to  refer.  I 
was  very  much  disturbed  yesterday  to  hear  Dr.  Randall  say 
that  there  was  no  internal  vesical  sphincter,  because  I  have 
demonstrated  this  as  I  thought  many  times  to  various  confreres 
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very  beautifully  through  Dr.  Young's  posterior  urethroscope, 
showing  the  muscle  at  the  internal  orifice  contract  and  relax. 
This,  I  supposed,  showed  evidence  of  a  very  distinct  musculature 
there.  I  am  very  glad  there  is  a  difference  of  opinion  between 
Dr.  Lowsley  and  Dr.  Randall  as  to  the  presence  of  this  muscu- 
lature, as  it  raises  some  doubt  as  to  the  correctness  of  Dr.  Randall's 
assertion  and  leads  one  to  believe  that  my  clinical  observations 
were  after  all  quite  accurate. 

Dr.  Lowsley :  A  study  of  this  sort  involves,  of  course,  a  great 
deal  of  work,  and  in  order  to  be  able  to  draw  conclusions  which 
are  correct  it  is  necessary  to  have  a  great  many  specimems.  I  am 
afraid  when  I  began  to  talk  I  did  not  lay  enough  stress  on  how 
much  Dr.  Young  has  helped  me  in  this  work.  His  help  has  been 
exceedingly  material,  and  without  his  assistance  in  various  ways 
this  work  would  surely  not  be  finished  now,  and  probably  might 
not  have  been  begun.  Up  to  the  present  time  we  have  had  a 
gold  mine  of  material  in  the  autopsies  at  Bellevue  and  various 
other  places  in  New  York  City.  It  has  been  easy  to  get  material. 
But  at  the  present  time  there  is  a  battle  on  between  the  coroners 
and  the  pathologists  and  it  is  difficult  to  get  material. 

The  work  that  I  have  done  has  been  merely  to  scratch  the  sur- 
face. Every  different  portion  of  the  gland  needs  further  investi- 
gation, and  in  order  to  do  so  we  must  have  material,  and  I  am 
going  to  ask  all  of  you  men  who  have  material  that  you  do  not 
care  for  or  that  you  have  made  reports  on  to  send  such  material 
to  me,  and  I  will  give  you  credit  for  it  in  any  work  that  is  pub- 
lished on  the  material  sent.  I  will  be  very  glad  to  pay  parcel 
post,  and  while  we  are  most  anxious  to  get  unused  specimens,  we 
are  glad  to  get  any.  If  anyone  feels  disposed  to  do  this  I  will 
certainly  appreciate  it  as  a  very  great  favor. 

Dr.  Koll:  I  want  to  acknowledge  the  fact  that  I  did  overlook 
Dr.  Fuller's  case.  I  thought  I  had  made  a  careful  review  of  the 
literature.  I  will  get  a  reprint  from  Dr.  Fuller  and  incorporate 
his  case  in  my  paper  before  it  goes  to  press. 


LIMITATIONS    OF    FUNCTIONAL   TESTS    OF 
THE  KIDNEYS.i 


VICTOR  COX  PEDERSEN, 
NEW  YORK. 


There  have  been  very  few  clinical  tests  in  recent 
years  which  equal  in  importance  and  results  those  of 
the  functional  tests  of  the  kidneys  which  render  it 
possible  to  estimate  the  efficiency  and  the  general 
condition  of  the  organs  and  to  foretell  the  probable 
result  of  operation  or  other  invasion.  That  which 
was  in  former  years  largely  a  matter  of  estimate 
and  guesswork,  is  now  one  of  definite  measure  and 
precise  knowledge  within  rather  fixed  limits. 

To  the  experienced  reader  it  is  not  possible  to 
offer  anything  new,  nor  is  it  appropriate  to  present 
a  long  exhaustive  paper,  but  rather  one  of  suggest- 
ive elements  in  the  subject,  which  may  promote  dis- 
cussion. On  this  basis  it  seems  well  to  divide  the 
subject  into  questions  as  to  the  value  of  the  various 
recognized  tests,  particularly  by  polyuria,  indigo-car- 
mine, phenolsulphonephthalein,  phloridzin,  urease,  in 
the  estimation  of  urea  in  the  urine  and  blood  and 
finally  the  possible  application  of  blood  pressure  ob- 
servations during  these  tests.  Association  with  these 
technics  of  the  older  methods  of  investigation,  par- 
ticularly uranalysis  for  physical,  chemical,  micro- 
scopical, and  bacteriological  data,  cannot  be  omitted 
and  must  be  profoundly  respected. 

Let  us  briefly  consider  each  question  in  turn. 
Polyuria  was  chiefly  developed  by  Albarran,  fol- 
lowed by  Guyon  and  others,  and  chiefly  consists  in 

•  Illustrations  loaned  through  the  courtesy  of  the  New  York 
Medical  Journal,  in  which  this  contribution  was  originally  published. 
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the  administration  of  500  cc.  or  less  of  water,  and 
in  the  observation  of  the  rate  and  quantity  at  which 
the  two  kidneys  accommodate  themselves  to  the  in- 
creased output.  This  test  is  now  judged  in  itself 
as  not  sufficiently  reliable  and  has,  therefore,  been 
relegated  to  the  position  of  adjuvant  of  other  tests. 
It  may  be  reliably  employed  as  follows:  After 
the  ureteral  catheters  are  in  place  and  the  flow 
established  for  five  or  ten  minutes,  the  pint  of  water 
is  administered  at  about  the  same  time  that  the  dye 
is  given,  phenolsulphonepthhalein  or  indigo-carmine 
as  the  case  may  be.  By  measuring  the  urine  ex- 
creted in  the  two  periods  of  a  half-hour  each,  it  is 
almost  invariably  possible  to  secure  a  correlation  and 
mutual  corroboration  of  the  outputs  of  both  the  fluid 
and  the  dye  in  a  way  that  is  comforting  and  reassur- 
ing. In  other  words,  it  very  rarely  fails  that  the 
kidney  which  excretes  the  largest  percentage  of  the 
dye  also  excretes  at  least  the  full  if  not  the  greater 
portion  of  the  water.  Thus  a  value  to  the  polyuria 
test  is  given,  which  by  itself  is  often  lacking,  in  that 
the  presence  of  the  dye  at  once  betrays  what  might 
be  misleading  deductions  otherwise.  Many  patients 
cannot  take  500  cc.  of  water  at  one  sitting.  In 
these  one  must  be  satisfied  with  less,  and  often, 
therefore,  must  proceed  without  the  typical  polyuria 
test.  On  the  other  hand  also,  sometimes  patients 
who  will  accept  the  500  cc.  of  water  will  excrete  a 
very  large  quantity  in  a  short  time,  which  will,  of 
course,  have  a  proportionally  low  percentage  of  dye. 
In  such  a  case  allowance  for  the  polyuria  must  be 
made,  and  if  contradictory  results  seem  to  occur,  the 
tests  must  be  repeated  without  the  polyuria  element. 
If  the  results  are,  however,  contradictory,  the 
amount  of  dye  may  readily  be  computed  in  both 
specimens,  by  multiplying  the  quantity  of  fluid  ex- 
creted by  the  percentage  observed,  just  as  is  done 
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in  the  determination  of  the  quantity  of  urea  in  ex- 
actly the  same  circumstances.  In  other  words,  a 
specimen  which  is  copious  in  quantity  of  fluid  seems 
to  be  low  in  the  percentage  of  dye,  when  after  such 
a  computation  it  reveals  itself  as  having  contained 
much  the  higher  quantity  of  dye. 

One  of  the  great  advantages  of  giving  water, 
either  the  typical  500  cc.  or  as  much  as  the  patient 
will  tolerate,  is  that  it  tends  to  prevent  reflex  oligu- 
ria or  anuria,  such  as  occasionally  appears  after  the 
penetration  of  the  ureteral  catheters. 

We  should  now  take  up  the  second  method,  that 
of  injecting  phenolsulphonephthalein  or  indigo-car- 
mine into  the  vein  or  the  muscle  of  the  patient  to  be 
investigated.  Here  again  it  is  wise  to  see  that  both 
ureteral  catheters  are  working  well,  or,  if  it  is  pos- 
sible to  pass  only  one,  that  it  is  discharging  normally 
and  preferably  without  leakage,  which  may  be  deter- 
mined by  employing  the  largest  size  of  catheter 
without  discomfort  and  by  observing  the  ureteral 
mouth  for  the  leakage  through  the  cystoscope.  The 
contents  of  the  cleansed  bladder  withdrawn  by  cath- 
eter or  the  cystoscopic  sheath  before  the  ureteral 
catheter  is  withdrawn,  will  then  satisfactorily  repre- 
sent the  excretion  of  the  kidney  whose  ureter  was 
impervious  to  a  catheter.  At  about  the  same  time 
that  the  pint  of  water  is  administered,  1  cc.  of 
phenosulphonephthalein  is  injected  into  a  vein  and 
then  the  time  of  its  appearance  in  the  urine  is  noted 
in  my  practice  by  the  following  detail:  instead  of 
putting  alkali  into  the  receiving  bottle,  which  in- 
stantly changes  the  features  of  the  specimen  for  the 
pathologist,  I  spread  the  alkali  upon  a  piece  of  filter 
paper,  blotting  paper,  or  a  towel,  and  then  place  a 
drop  of  urine  on  this  every  minute  or  two.  The 
whiteness  of  the  paper  allows  one  to  perceive  the 
merest  trace  of  pink  color,  and  thus  to  note  rather 
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more  accurately  than  usual  the  time  of  the  excre- 
tion of  the  dye,  which  is  now  recognized  as  from 
two  to  five  minutes  for  the  average  normal  kidney 
and  several  or  many  times  this  interval  for  the  usual 
abnormal  organ.  A  good  eye  for  color  will  notice 
the  urine  change  to  a  deep  orange  as  soon  as  the 
dye  begins  to  appear  in  acid  urine;  but  this  is  not  a 
reliable  point,  because  it  is  best  seen  in  clear  urines 
and  is  misleading  in  turbid  specimens.  The  blot- 
ting paper  method  is  therefore  much  to  be  preferred. 
We  now  come  to  the  details  for  permitting  two 
steps,  first  the  determination  of  the  percentage  of 
the  dye  in  the  specimens,  and,  second,  the  full  lab- 
oratory investigation  of  them.  Before  the  adminis- 
tration of  the  dye  but  after  the  administration  of  the 
water,  I  take  two  specimens  of  at  least  fifteen  min- 
utes' duration,  which  are  set  aside  for  the  patholo- 
gist as  representing  the  function  of  the  kidneys  un- 
der the  influence  of  two  factors,  not  only  the  water 
taken  in,  but  also  the  irritation,  if  any,  of  the  ure- 
teral catheters.  For  comparison  and  corroboration 
all  specimens  taken  should  be  sent  to  the  pathologist, 
which  may  be  promoted  by  the  following  steps: 
First,  the  absence  of  alkali  in  the  receiving  bottles 
of  all  the  dye  specimens,  of  which  there  are  com- 
monly two  preferably  of  thirty  minutes  each,  not 
infrequently  through  lack  of  opportunity  of  fifteen 
minutes  each.  Each  is  then  taken,  if  turbid,  and 
divided  into  halves,  of  which  one  is  sent  to  the 
pathologist  and  the  other  half  is  treated  with  the  alkali 
and  the  reading  of  its  excretion  of  dye  taken,  which 
is  manifestly  half  the  output  of  the  kidney  for  the 
period  of  time.  This  reading  should,  therefore, 
be  doubled  in  order  to  equal  the  true  index  of  excre- 
tion, and  I  call  this  step  the  "method  of  subdivision." 
It  is  an  essential  in  my  mind  because  one  cannot  trace 
too  carefully  the  uranalytical  characteristics  of  the 
excretion  throughout  the  tests. 
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Those  who  have  done  much  of  this  work  are 
familiar  with  the  fact  that  the  most  convenient 
readings  on  the  colorimeter  are  from  about  thirty 
per  cent  upward,  and  with  the  fact  that  below 
thirty  p>er  cent  the  colors  are  so  pale  as  to  make  it 
almost  impossible  to  read  percentages  within  five 
per  cent  of  error,  which  has  been  accepted  as  the 
standard  of  accurracy.  By  my  "method  of  subdilu- 
tion"  I  feel  that  far  more  accurate  readings  may  be 
obtained.  The  steps  are  as  follows:  When  the 
quantity  of  dye  in  a  specimen  is  obviously  very  little, 
instead  of  raising  this  excretion  to  the  dilution  of 
1,000  cc,  it  is  raised  only  to  a  prime  factor  of  1,000, — 
for  example,  50,  100,  200,  or  250  cc.  The  read- 
ing is  then  taken  and  must  obviously  be  divided 
by  the  number  of  times  which  the  prime  factor 
of  subdilution  is  contained  into  1,000  which,  follow- 
ing the  foregoing  prime  factors  in  the  order  given, 
would  make  the  divisors  20,  10,  5  or  4,  and  then, 
if  the  method  of  subdivision  has  been  followed,  this 
reading  must  be  again  multiplied  by  two  to  reach 
the  correct  result.  A  good  eye  for  color  with  the 
aid  of  these  procedures  will  make  the  readings  almost 
absolutely  accurate. 

I  have  mentioned  the  injection  of  1  cc.  of  dye 
into  the  vein.  In  order  to  avoid  error  in  reading, 
exactly  the  same  quantity  must  be  used  in  making 
up  the  control  or  comparison  solution,  which  should 
be  accomplished  by  using  the  same  syringe  for  measur- 
ing the  fluid  for  the  container  as  for  the  vein. 

It  must  be  remembered  that  a  cubic  centimeter  is 
about  sixteen  minims  and  that  the  loss  of  one  drop 
is  an  error  of  nearly  seven  per  cent  and  two  drops 
one  of  nearly  fourteen  per  cent.  It  is  significant 
to  note  here  that  hardly  any  readings  exceed  eighty- 
five  per  cent,  a  fact  which  may  be  due  to  such  minute 
losses  as  well  as  to  delay  in  the  excretion  of  the  dye 


379 


after  the  period  of  observation  is  over,  or  to  its  destruc- 
tion within  the  body.  Therefore  I  cause  the  same 
syringe  and  needle  to  be  used  as  the  measure  of  the 
dye  in  both  instances  for  the  vein  and  for  the  control 
fluid,  and  I  feel  that  five  or  ten  per  cent  increase  in 
these  readings  has  been  secured. 

About  a  year  ago  Dr.  Martin  W.  Ware  ^  brought 
out  a  paper  on  phenolsulphonephthalein,  in  which 
he  considers  it  an  index  of  the  acidity  of  the  urine. 
I  disagree  with  this,  while  admitting  that  alkaline 
urine,  especially  ammoniacal  urine,  will  greatly  dis- 
turb the  color  conditions  One  case  is  recalled  in 
which  the  ammoniacal  elements  were  so  abundant 
that  a  peculiar  brick-red  color  was  produced,  so 
different  in  tone  from  the  purple-red  of  the  control 
glass  that  a  reading  was  impossible.  There  was  at 
that  time  nothing  found  in  the  literature  to  explain 
the  condition  adequately,  so  that  I  communicated 
with  the  chemists  who  produce  the  ampoules  of  the 
dye,  and  their  representative  kindly  called  to  inves- 
tigate and  suggested  that  an  ammoniacal  urine  should 
first  be  acidulated  with  dilute  hydrochloric  acid,  in 
order  to  eliminate  the  offending  ammonium  salts, 
and  then  alkalized  with  the  hydrate  of  soda  or  potash. 
This  little  point  is  worthy  of  remembrance,  because  it 
will  make  correct  reading  possible  in  urines  wherein 
otherwise  it  would  be  impracticable. 

A  word  should  now  be  said  as  to  the  indigo-car- 
mine test,  which,  while  it  is  like  the  phenolsulphone- 
phthalein test  a  color  reaction,  differs  from  it  in  being 
practically  entirely  qualitative  in  the  absence  of  a 
definite  determination  of  percentage  of  excretion. 
There  is  no  doubt  that  many  observers  have  acquired 
experience  and   skill,   so  that  in  actual  practice  it 


'  Ware:    The  Futility  of  Phenolsulphonephthalein  as  an  Indicator 
of  Renal  Function,  New  York  Medical  Journal,  Feb.  28,  1914. 
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is  feasible  for  them  to  reach  a  reliable  judgment 
of  the  kidney  function  by  means  of  it.  There 
are  two  general  steps  in  carrying  out  this  observa- 
tion, one  without  the  ureteral  catheters  and  the 
other  with  them  in  place.  In  the  former  0.16  gram 
of  indigo-carmine  is  dissolved  in  10  or  20  cc.  of 
freshly  distilled  water  and  injected,  preferably  into 
the  vein,  after  the  bladder  has  been  rendered  as 
clean  as  possible.  Cystoscopy  is  then  begun  and 
the  ureters  are  watched  for  the  earliest  appearance 
of  the  color,  which  by  admixture  with  the  urine  is 
at  first  a  pale  yellowish -green  from  the  normal  side, 
or  a  slightly  whitish-green  from  the  abnormal  side, 
if  pus  is  present  to  combine  with  and  alter  the  color 
tone.  These  faint  tones  rapidly  deepen  to  a  posi- 
tive blue  in  about  five  minutes  on  the  normal  side, 
and  in  a  highly  variable  time  on  the  diseased  side, 
in  accordance  with  the  severity  and  extension  of  the 
process.  Total  absence  of  excretion  within  thirty 
minutes  is  regarded  as  proof  of  a  destroyed  kidney 
or  a  blocked  ureter.  The  obstacle  in  the  way  of 
this  manner  of  observation,  in  some  cases,  is  that 
the  dye  comes  down  from  the  normal  side  so  rapidly 
as  to  make  it  very  difficult  to  see  what  the  patho- 
logical ureter  is  doing.  The  ureteral  catheters  may 
be  passed,  or  rather  the  dye  administered  after  they 
have  been  passed,  and  a  similar  observation  carried 
out.  The  time  of  first  appearance  and  the  rate  at 
which  the  deep  blue  is  developed  are  the  forecasters 
of  the  kidney  function.  One  advantage  of  the  indigo- 
carmine  test  is  that,  after  the  catheters  are  in  place 
and  the  blue  color  definitely  but  not  deeply  developed, 
observation  may  be  made  as  to  leakage  into  the  blad- 
der around  the  catheters  and  allowance  made  in  the 
other  details  of  the  case.  On  the  other  hand,  the 
deep  orange  color  of  the  phenolsulphonephthalein 
in  acid  urine  and  its  purple-red  tone  in  alkaline  urine, 
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render  the  determination  of  leakage  around  one  or 
both  catheters  equally  easy.  But  this  part  of  the 
cystoscopy  must  be  begun  early,  especially  if  the 
mixed  or  bladder  urine  is  alkaline,  otherwise  the  red 
color  will  be  so  positive  as  to  nullify  it. 

One  may  readily  estimate  whether  or  not  leakage 
will  occur  by  observing  the  fit  of  the  catheter  in 
the  ureter.  If  it  is  thought  that  the  leakage  will  be 
manifestly  large,  then  it  is  worth  while  to  leave  the 
cystoscope  in  the  bladder  suitably  supported  on  a 
sand  bag  or  other  implement,  in  order  to  prevent  its 
weight  from  dragging  on  the  neck  of  the  bladder. 
As  soon  as  the  dye  is  distinct  from  the  ends  of  the 
ureteral  catheters,  the  bladder  may  be  again  distended, 
the  light  turned  on,  and  the  leakage  noted. 

The  question  of  leakage  around  the  catheters  in 
all  this  work  is  important,  and  it  is  probably  equally 
distributed  between  the  two  sides  if  the  same  caliber 
and  type  of  catheter  is  used.  Universal  preference 
is  now  for  the  so-called  flute-end  catheter,  which  has 
an  oblique  end  opening  and  two  side  openings  opposite 
each  other,  one  in  the  first  and  the  other  in  the  second 
centimeter  of  length. 

All  the  best  types  of  modern  ureteral  catheters 
have  more  than  one  opening,  and  not  a  few  observers 
prefer  the  round  tip  to  the  flute-end  instrument, 
on  the  ground  that  the  latter  is  inclined  to  cause 
bleeding  even  when  there  is  no  disease.  It  can- 
not be  denied  that  bleeding  is  readily  induced 
by  the  obliquity  of  the  point  in  the  flute-end  catheter, 
unless  the  insertion  is  very  gentle  indeed.  I  think 
that  by  ceasing  effort  to  pass  it  at  the  least 
sign  of  obstruction,  and  by  withdrawing  it  for 
a  cm.  or  two  and  then  by  waiting  for  the  heat  of 
the  body  to  soften  it,  commonly  the  tendency  to 
bleeding  will  be  corrected.  The  advantage  of  this 
instrument  is  so  great,  in  having  both  an  end  and 
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two  side  openings,  that  it  seems  a  pity  to  abandon 
it  at  all  lightly.  A  catheter  which  is  seen  to  fill  the 
ureteric  opening  fairly  well,  will  ordinarily  have 
little  leakage,  while  one  whose  size  must  be  reduced 
in  order  to  pass  is  commonly  one  whose  delivery 
will  be  least,  first,  because  its  own  caliber  may  not 
be  up  to  the  rate  of  flow  of  urine,  and  second,  because 
it  may  lie  free  in  a  ureter  long  after  the  offending 
narrowing  has  been  passed.  Thus  it  will  be  seen 
that  there  are  many  little  technical  difficulties  which 
prevent  absolute  precision  and  indubitable  results, 
such  as  a  general  surgeon  once  stated  in  my 
hearing  were  his  expectations,  while  he  totally 
forgot  that  no  department  of  medicine  can  meas- 
ure up  to  this  demand  and  that  the  whole  of  science 
and  art  are  after  all  the  creatures  of  judgment, 
estimation,  foresight,  and  experience,  rather  than 
matters  of  more  or  less  definite  computation. 
Allowance  for  this  bladder  leakage  should  be  made 
in  all  quantitative  estimations,  and  along  with  the 
majority  of  observers,  I  secure  the  bladder  speci- 
men after  the  examination,  either  by  catheter  or 
evacuation,  and  determine  its  percentage  of  dye, 
which  must  be  added  to  the  separate  observations 
in  making  up  the  total  excretion.  To  which  kidney 
shall  be  assigned  the  largest  part  or  whole  of  the 
leak  depends  upon  a  good-fitting  catheter  on  the 
normal  side  and  suitable  penetration  for  fifteen  or 
twenty  cm.  on  the  afflicted  side,  with  reasonably 
prompt  establishment  of  flow  and  without  signs  of 
plugging  of  the  catheter  from  mucus  or  pus.  If 
the  normal  ureter  has  received  a  catheter  of  full 
diameter,  and,  if  the  opposite  ureter  has  not  been 
performing  well,  it  is  likely  that  the  majority  of  the 
leak  is  from  the  diseased  kidney.  The  inlet  of  both 
catheters  should  be  carefully  examined  for  mucus, 
pus,  or  other  plugs.     A  case  illustrating  the  point 
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is  one  of  a  badly  broken  down  left  kidney  whose 
excretion  of  urine  for  the  first  specimen  was  less 
than  a  fifth  of  that  of  the  normal  side,  but  whose 
excretion  of  dye  through  the  catheter  was  very  little 
or  almost  none,  while  in  the  bladder  there  was  a 
fourth  part  of  that  from  the  normal  organ.  Flow 
through  the  small  left  catheter  had  been  secured 
only  by  first  running  in  a  little  boric  acid  water, 
whose  repetition  did  not  add  to  the  output.  On 
withdrawing  the  catheter,  it  was  found  that  the  eyes 
were  plugged  with  mucopus,  and  it  was  felt  that  at 
least  no  small  portion  of  the  dye  in  the  bladder  had 
come  from  this  side. 

There  is  a  dilating  ureteral  catheter  made,  which 
is  conical  in  its  soft  flexible  tip,  beginning  with  the 
size  No.  2  Fr.  and  increasing  to  No.  8  Fr.  This 
catheter  may  be  passed  into  the  normal  or  nearly 
normal  side,  and  by  its  gentle  distention  prevent  all 
leakage;  then  such  leakage  as  does  appear  must 
necessarily  come  from  the  opposite  side.  The  diffi- 
culty with  this  plan  will  occasionally  be  that  the  fact 
of  distending  the  ureter  may  cause  the  kidney  func- 
tion to  hesitate  and  thus  produce  misleading  results. 

The  phloridzin  test  enjoyed  wide  popularity  for  a 
time,  until  it  was  found,  by  such  observers  as  Beer,^ 
that  the  findings  were  most  contradictory  in  that  not 
infrequently  the  normal  kidney  under  the  pressure 
of  extra  work  was  considerably  the  less  permeable 
to  the  substance,  and  showed  the  longer  delay  in  its 
appearance.  One  or  two  instances  seem  to  have 
been  secured  in  which  the  healthy  organ  was  practi- 
cally without  excretion  until  after  the  diseased  kid- 
ney had  been  removed  and  its  poisonous  influence 
upon  its  fellow  thus  corrected.  The  almost  uni- 
versal doubt,  at  least  in  the  United  States,  concern- 
ing the  phloridzin  method  induced  me  to  discard  it. 

'  The  Phloridzin  Test,  Journal  A.  M.  A.,  June  13,  1908. 
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Urease  is  an  enzyme  product  recently  described  to 
be  of  great  value  in  the  determination  of  urea  in 
urine  and  blood,  and  will  probably  be  an  improve- 
ment on  and  supplant  the  more  cumbersome  and 
difficult  cryoscopy  of  both  blood  and  urine,  which, 
while  serving  to  contribute  valuable  evidence,  is 
not  conclusive,  and  is  most  technical  in  perform- 
ance as  well  as  rather  expensive  as  to  apparatus. 
All  these  factors  have  tended  to  lead  to  its  omis- 
sion by  the  majority  of  authorities,  so  it  requires 
no  further  notice  here.  I  am  inclined  to  differ,  how- 
ever, from  that  fad  by  which  urea  determinations 
are  more  or  less  distrusted  unless  the  quantity  in- 
gested is  known.  This  is  undoubtedly  necessary  for 
the  most  accurate  possible  measure  of  the  urea  ele- 
ment; but  what  we  desire,  in  the  kidney  function 
estimation,  is  knowledge  of  what  the  two  organs  are 
doing  during  the  same  period  of  time  and  in  the 
same  circumstances,  such  as  diet,  fluids,  bodily  re- 
pose, instrumental  invasion,  dyestuff  administration, 
and  the  like. 

It  therefore  follows,  in  my  opinion,  that  a  por- 
tion of  all  the  specimens  secured  should  be  sub- 
mitted to  full  standard  uranalysis,  including  the 
urea  determination,  not  only  that  in  percentage, 
but  also  that  in  total  quantity,  as  suggested  by  Bar- 
ringer  '  and  indicated  by  multiplying  the  percentage 
indexed  by  the  quantity  of  urine  secured.  This  is 
important  because  the  normal  kidney  will  often 
have  the  larger  output  in  quantity  of  fluid,  but  the 
smaller  in  percentage  of  urea,  which,  however,  when 
multiplied  by  the  quantity  of  urine,  will  give  the  total 
urea  for  the  given  period  of  time  much  larger  than 
that  from  the  diseased  side. 


»  B.  S.  Barringer:  Comparison  of  the  Total  Urea  Excreted  by  Each 
Kidney  in  Surgical  Diseases  of  These  Organs,  Surg.  Gyn.  and  Obst., 
Dec.  1908. 


Fig.  1. 
Supplies  for  injecting  phenolsulphonephthalein  and  indigo-carmine. 
From  left  to  right  are:  Tincture  of  green  soap,  alcohol,  gauze,  sponges, 
tincture  of  iodine,  cotton  toothpick  swabs,  author's  cc.  syringe  and 
needle,  ampoule  of  phenolsulphonephthalein  and  file,  cov^er  of  Record 
S}T^nge  box  with  19  cc.  of  freshly  boiled,  recently  distilled  water, 
20  cc.  Record  syringe,  paper  of  0.16  gram  of  fresh  indigo-carmine 
powder,  assorted  needles,  tourniquet,  adhesive  plaster,  and  dressing. 


l-ig.  2. 
Subdivision  is  illustrated  by  the  bottle  which  contains  half  the 
specimen  excreted  ready  for  pathological  examination  for  physical, 
chemical,  microscopical,  and  bacteriological  characteristics,  and  by 
the  smaller  graduate  which  contains  the  other  half  of  the  specimen. 
Subdilution  is  illustrated  by  the  two  graduates.  In  the  smaller  grad- 
uate, the  second  half  of  the  specimen  has  been  raised  to  100  cc. 
in  order  to  give  a  positive  reading  of  its  small  percentage  of  dye. 
The  larger  graduate  contains  the  liter  of  alkaline  distilled  water  with 
1  cc.  of  dye  for  the  test  solution.  It  will  be  noted  that  the  color 
in  the  two  graduates  is  about  the  same.  In  this  specimen  the  actual 
reading  by  subdilution  was  80  per  cent,  which,  divided  by  10,  gave 
8  per  cent  for  half  the  specimen  incident  to  the  subdilution.  This 
multiplied  by  2  gave  16  per  cent  as  a  very  accurate  reading  for  the 
whole  specimen  excreted. 


Fig.  3. 

Dilating  ureteral  catheters  to  prevent  leakage.  No.  1  points  to 
the  olive  or  globe  tip  which,  by  penetration  of  the  ureter,  tends  to 
prevent  leakage  either  of  urine  or  argyrol  and  similar  preparations 
used  in  x-ray  investigation.  No.  2  is  Pasteau's  catheter,  tapering 
from  size  2  Fr.  at  the  tip  to  size  8  in  the  shaft.  It  will  be  noted 
that  1  and  2  are  graduated  in  the  usual  manner  throughout.  No.  3 
is  the  ureteral  dilator,  size  5  at  the  tip  and  size  12  in  the  shaft,  with 
graduations  for  only  about  15  cm.  of  length,  on  account  of  its  large 
shaft. 
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These  remarks  introduce  consideration  of  the  place 
which  should  be  assigned  to  standard  laboratory 
investigations  of  the  urine  as  a  valid  element  in  the 
determination  of  kidney  function,  using  this  term 
function,  not  in  the  narrow  sense  of  the  mere  rate 
and  amount  of  excretion  of  a  chemical  artificially 
introduced,  but  in  the  broader,  fuller  sense  of 
the  useful  and  reserve  duty  which  the  organ  gives 
to  its  owner.  There  is  no  doubt  that  all  the  evi- 
dence leads  to  the  best  verdict  in  the  consideration 
of  a  medical  case,  as  well  as  in  the  trial  of  a  legal 
case,  and  thus  I  feel  that  it  is  scientifically  unsafe 
and  surgically  unwise  to  rely  on  any  single  element 
of  diagnosis.  After  a  careful  history  and  general 
physical  examination,  including  the  renal  ureteral 
and  vesical  zones  of  the  body,  the  patient  is  put  to 
bed  with  the  bowels  completely  emptied  by  cathar- 
tics and  enemata  and  is  on  a  nephritic  diet  for  forty- 
eight  hours.  There  are  manifestly  cases  in  which 
such  deliberation  cannot  be  indulged  in,  but  these 
are  in  a  minority,  while  the  majority  are  positively 
benefited  by  the  repose  as  part  of  the  preparation  for 
the  operation.  During  the  first  twenty-four  hours 
a  full  specimen  of  urine  is  taken  and  examined  phys- 
ically, chemically,  and  bacteriologically.  Then  dur- 
ing the  second  twenty-four  hours  the  so-called  func- 
tional tests  per  se  are  performed,  in  my  practice,  in 
the  following  manner  when  circumstances  permit. 
A  most  careful  cystoscopy  ^  is  performed,  whose  find- 
ings can  never  be  disregarded  in  these  cases,  but 
whose  details  may  not  here  be  drawn  through  respect 
for  brevity  of  this  contribution,  and  at  its  end  the 
ureteral  catheters  are  inserted  of  full  size  and 
as  far  as  the  ureters  permit,  up  to  about  twenty  cm. 


« V.  C.  Pedersen:   Topography  of  the  Bladder,  with  Special  Refer- 
ence to  Cystoscopy,  New  York  Medical  Journal,  Aug.  23,  1913. 
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in  most  cases.  Five  or  ten  minutes  are  allowed  to 
elapse  in  the  establishment  of  permeability  of  the 
tubes,  which  may  often  be  aided  by  the  injection  of 
one  or  two  cc.  of  sterilized  normal  salt  solution 
from  a  small  syringe  in  order  to  clear  the  eyes  of 
the  catheter,  most  particularly  on  the  diseased  side, 
where  plugs  may  have  been  scooped  up.  The  pint 
of  water  is  now  administered  and  separated  speci- 
mens for  analysis  are  secured  during  the  first  fifteen 
minutes.  The  phenolsulphonephthalein  is  next  in- 
jected intravenously,  and  by  the  technic  previously 
stated,  the  time  of  the  appearance  and  the  quantity 
of  dye  excreted  are  taken  in  two  periods  of  equal 
duration  determined  entirely  by  the  condition  of  the 
patient.  The  best  intervals  are  probably  one  hour 
each,  but  good  results  are  obtained  in  periods  as 
short  as  fifteen  minutes  in  some  individuals.  A 
small  catheter  may  be  left  in  the  bladder  for  continu- 
ous drainage,  or  passed  before  and  after  the  phenol- 
sulphonephthalein test,  in  order  to  obtain  an  accurate 
determination  of  the  leakage  around  the  catheters. 
If  it  is  suspected  that  this  leakage  is  or  will  be  a 
large  factor,  the  cystoscope  may  be  left  in  situ,  and 
as  soon  as  the  dye  is  positively  present,  a  view  is 
obtained  of  both  ureters  in  order  to  realize  which 
catheter  fits  least.  Having  obtained  two  specimens 
from  each  kidney  and  one  of  mixed  leakage  into  the 
bladder,  an  accurate  estimation  is  possible  for  the 
following  points:  1,  The  polyuria  curve,  which  will 
commonly  be  found  to  coincide  with  the  dye  curve; 
2,  the  time  and  amount  of  dye  excretion  on  each 
side;  3,  the  percentage  of  dye  in  the  bladder  con- 
tents; 4,  the  total  dye  in  the  five  specimens  just 
named;  and,  5,  by  the  process  of  subdivision,  ana- 
lytical observation  of  the  conduct  of  each  kidney  at 
rest,  after  the  administration  of  the  water  and  after 
the  injection  of  the  dye.  These  data  are  more  rap- 
idly reached  in  a  certain  sense  than  they  may  be  de- 


387 


scribed  or  discussed,  so  that  the  method  is  by  no 
means  unduly  laborious. 

If  the  performance  of  the  kidney  with  reSpect  to 
the  phenolsulphonephthalein  during  the  first  period 
selected  has  not  been  satisfactory,  then  after  the 
patient  is  returned  to  bed  with  the  catheters  in  place 
the  work  may  be  continued.  It  will,  in  some  cases, 
be  found  that  the  diseased  kidney  begins  to  excrete 
the  dye  a  long  time  after  the  good  one,  but  in  the 
total  may  nearly  equal  it  during  the  third  or  fourth 
hour,  which  throws  this  test  back  upon  the  basis 
of  the  indigo-carmine  test. 

In  the  same  circumstances  of  doubtful  observa- 
tion with  the  phenosulphonephthalein,  and  in  the 
effort  not  to  weary  the  patient  by  leaving  the  cathe- 
ters in  situ,  I  prefer  to  inject  into  the  vein  the  usual 
dose  of  indigo-carmine  and  then,  during  a  period  of 
from  fifteen  to  thirty  minutes,  the  shorter  the  better, 
endeavor  to  see  what  the  kidneys  will  do  with  a  dif- 
ferent dye.  By  both  the  last  two  details,  therefore,  it 
is  possible  to  bring  in  corrections  for  the  other  obser- 
vations without  material  disturbance  of  the  patient. 

It  is  well  to  know  what  the  patient  does  during 
the  day  which  follows  such  a  test,  and  the  writer  is 
rather  of  the  opinion  that  another  twenty-four  hour 
specimen  under  the  influence  of  antinephritic  diet 
should  be  taken,  as  possibly  pointing  to  resistance  of 
the  kidneys  to  entrance  into  both  lower  and  upper 
urinary  tracts.  Some  may  feel  that  this  is  too  com- 
plete a  review  of  each  case;  but  I  will  register  my 
request  now,  that  if  any  surgical  lesion  of  my  kid- 
neys develops,  every  safeguard  against  error  and 
every  guarantee  of  safety  shall  be  employed.  Every 
physician  who  stops  to  think  will  take  the  same  view- 
point for  himself,  and  he  should  do  likewise  for  his 
patient. 

In  the  introductory  paragraph  of  this  paper  allu- 
sion was  made  to  blood  pressure,  and  in  closing  I 
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wish  to  bring  up  the  following  points:  It  is  a  well- 
known  fact  that  blood  pressure  in  renal  disease  may 
be  disastrously  raised  by  excessive  water-drinking. 
With  this  fact  in  mind,  independently  of  any  sug- 
gestion in  literature,  I  determined  to  see  whether  the 
blood  pressure  would  be  altered  by  the  administra- 
tion of  the  water  or  the  injection  of  the  dyestuffs, 
and  I  have  found  as  follows:  while  by  no  means 
universal,  it  is  a  suggestive  fact  in  some  of  these 
cases  that  the  blood  pressure  of  the  first  twenty- 
four  hours  in  bed  will  rise  considerably  after  the 
administration  of  the  pint  of  water  and  again  in 
lesser  degree  after  the  administration  of  the  dye.  A 
series  of  normal  cases  were  taken,  and  it  was  found 
that  this  slight  rise  in  blood  pressure  regularly  declined 
to  the  normal  at  about  the  same  time  as  the  polyuria 
curve  declined,  and  as  the  excretion  of  dye  approached 
its  minimum.  Then  it  seemed  to  be  demonstrated 
that,  at  least  in  some  cases  of  unilateral  disease,  the 
normal  kidney  or  the  better  kidney  will  follow  about 
the  same  course.  It  seems  reasonable  to  feel,  there- 
fore, that  when  we  are  able  to  note  such  a  performance 
on  the  part  of  the  better  organ  we  have  secured  an 
additional  evidence  of  the  fact  that  it  possesses  a 
reserve  of  no  mean  proportions,  and  one  which  may 
be  relied  on  in  the  hour  of  stress  after  removal  of  its 
fellow. 

The  purpose  to  be  brief  in  this  contribution  com- 
pels me  to  close.  It  is  well  to  point  out  that  case 
reports  have  been  intentionally  omitted,  and  that  the 
effort  to  review  that  which  is  best  in  this  work  as 
our  knowledge  now  stands,  and  to  state  that  which 
I  have  found  to  be  the  choice,  have  been  the  chief 
aims  of  this  paper.  If  these  more  or  less  discon- 
nected remarks  serve  to  promote  a  general  discus- 
sion, through  which  all  may  gather  aid  in  the  service 
of  patients,  then  the  labor  of  writing  will  have  been 
generously  rewarded. 


RENAL    TUBERCULOSIS    WITH    OCCLUSION 
OF  THE  URETER. 


EDWARD  F.  KILBANE, 

NEW  YORK. 


By  "Renal  Tuberculosis  with  Occlusion  of  the 
Ureter"  is  meant  those  cases  in  which  decided  kidney 
destruction  may  have  occurred  as  a  result  of  the 
tubercular  infection  and  in  which  we  find  it  impossible 
to  catheterize  the  ureter  of  the  infected  side  because 
of  the  pathological  changes  in  the  wall  or  the  lumen 
of  that  ureter.  In  these  cases  the  urine  as  voided 
by  the  patient  may  be  clear  in  the  gross  appearance. 
Microscopical  examination  will  however  result  in 
the  detection  of  pus  cells  and  possibly  also  blood  cells. 
In  the  majority  of  cases  tubercle  bacilli  cannot  be 
found.  In  some  cases  the  bladder  mucous  membrane 
may  be  entirely  normal  in  appearance  and  the  cysto- 
scopic  quite  negative  except  for  the  detection  of  an 
occluded  ureter. 

When  it  is  found  impossible  to  catheterize  a  ureter 
and  other  conditions  appear  normal,  the  question 
arises  as  to  whether  the  difficulty  is  because  of  faulty 
technic,  or  because  of  pathological  changes.  When- 
ever it  has  been  found  impossible  to  catheterize  a 
ureter,  and  any  doubt  existed  as  to  the  conditions 
present,  the  following  technic  has  been  used.  At 
a  later  examination,  under  general  anaesthesia  if 
desired,  usually  with  a  single  catheterizing  instrument, 
repeated  attempts  are  made  to  pass  a  catheter,  bougie 
or  whalebone  filiform  up  the  infected  ureter.     Failing 
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in  this,  or  if  the  ureteric  orifice  cannot  be  definitely 
identified,  close  observation  of  this  region  is  main- 
tained for  a  considerable  period  after  the  beginning 
of  the  secretion  of  a  dye  from  the  opposite  side. 
Either  indigo-carmine  or  methylene  blue  is  used  to 
color  the  urine.  Of  the  former  from  two  to  four  cc. 
of  a  four  per  cent  solution  are  injected  subcutaneously. 
The  one  disadvantage  is  the  painful  node  persisting 
for  several  days  at  the  site  of  the  injection.  Or  ten 
cc.  of  a  one-  to  three-hundred  solution  may  be  used 
intravenously.  Secretion  of  the  dye  begins  in  from 
five  to  fifteen  minutes  after  injection,  with  normal 
kidneys,  and  the  color  of  the  urine  gradually  changes 
to  a  very  dark  blue.  Occasionally  from  the  infected 
side  the  escape  of  a  few  drops  of  lightly  colored  fluid 
may  be  detected,  but  the  difference  between  this  and 
the  frequent  discharge  of  a  darkly  colored  urine,  sent 
in  a  good-sized  stream  and  with  good  force  from  the 
other  orifice,  is  so  great  that  no  hesitation  is  experienced 
in  deciding  that  the  difficulty  of  catheterization 
is  due,  not  to  faulty  technic,  but  to  the  presence  of 
pathological  changes. 

If  methylene  blue  is  used  fifteen  grains  of  the  drug 
are  given  in  divided  doses,  six,  four  and  two  hours 
before  the  examination.  The  single  catheterizing 
cystoscope  is  used  because  it  is  decidedly  less  painful 
to  the  patient  and  much  less  likely  to  cause  hem- 
orrhage into  the  bladder  during  the  examination.  It 
is  well  also  to  restrict  fluids  for  some  hours  before 
the  examination  and  then  have  the  patient  drink  a 
large  quantity  of  fluid  in  the  half  hour  immediately 
preceding  the  beginning  of  the  examination.  By 
doing  this  an  intensely  blue-stained  urine  will  be 
obtained. 

This  study  is  based  on  a  series  of  forty-five  cases 
of  renal  tuberculosis  cystoscoped  by  the  writer. 
With   two  exceptions,   only   those  cases  have   been 
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included  in  which  the  diagnosis  of  tubercular  renal 
involvement  was  verified,  either  by  operation  or  by 
the  demonstration  of  tubercle  bacilli  in  the  urine 
obtained  by  ureteral  catheterization.  Thirty-eight 
cases  went  to  operation,  four  patients  refused  opera- 
tion, and  in  the  remaining  three  surgical  intervention 
was  considered  inadvisable  because  of  conditions 
other  than  the  renal  lesions.  In  fifteen  of  the  cases 
catheterization  of  the  ureter  of  the  involved  side  was 
successful  and  in  these  the  diagnosis  became  a  com- 
paratively easy  matter.  In  thirty  cases  catheteri- 
zation of  the  ureter  of  the  infected  kidney  was  un- 
successful and  it  is  with  a  consideration  of  these  cases 
that  this  paper  is  concerned. 

The  two  cases,  the  exception  of  which  is  noted 
above,  were  both  of  the  type  of  the  quiescent  or  silent 
renal  tuberculosis  with  complete  occlusion  of  the 
ureter.  In  each  of  them  there  was  an  absence  of  all 
subjective  local  symptoms  pointing  to  a  renal  involve- 
ment, as  well  as  an  absence  of  the  usual  signs  of  blad- 
der irritability.  A  nephrectomy  was  advised  in  each 
case  but  both  patients  refused  operation. 

Clinically  the  cases  under  consideration  may  be 
grouped  into  three  general  classes: 

1st,  The  usual  type  of  chronic  tubercular  pyelone- 
phritis or  pyonephrosis,  presenting  the  symptom 
complex  of  urinary  frequency  and  urgency,  dysuria, 
pain  in  the  back  or  kidney  region  or  in  the  bladder 
or  penis,  and  loss  of  weight  and  strength.  Less  fre- 
quently chills,  fever  or  sweats  may  be  noticed.  Pus 
in  small  or  large  amount  is  always  present  in  the 
urine,  blood  is  present  in  most  cases,  but  it  is  impos- 
sible in  many  cases  to  demonstrate  the  tubercle 
bacillus  in  the  voided  urine.  Of  the  forty-five  cases, 
thirty-five  were  of  this  type. 

2d,  A  generally  unrecognized  type,  in  which  a 
kidney  tumor  often  rapidly  increasing    in  size,  and 
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acute  symptoms  of  marked  septic  infection,  are  the 
predominating  symptoms.  In  these  cases  an  acute 
septic  pyonephrosis  is  superimposed  upon  a  pre- 
existing but  usually  unrecognized  chronic  tubercular 
pyelonephritis.  Five  cases  of  this  type  are  con- 
sidered, each  of  which  went  to  operation. 

3d,  The  silent  or  quiescent  renal  tuberculosis. 
These  cases  came  under  observation  for  other  con- 
ditions, the  renal  lesion  not  being  suspected  and  being 
found  only  as  a  result  of  routine  examination.  Five 
cases  of  this  type  have  been  observed  in  this  series. 

Of  the  thirty-five  cases  of  the  first  class,  twenty 
were  found  to  have  an  occluded  ureter  on  the  aflfected 
side.  In  nineteen  of  these  twenty,  symptoms  of 
frequency  and  urgency  of  urination,  dysuria,  and 
blood  and  pus  in  the  urine  were  present,  so  that  a 
tubercular  infection  of  the  urinary  tract  was  suggested. 
In  one  case  no  history  of  such  symptoms  could  be 
elicited,  all  the  symptoms  having  reference  apparently 
to  a  disturbance  of  the  digestive  organs.  In  only 
six  of  the  twenty  cases  was  there  pain  or  discomfort 
referable  to  the  infected  kidney.  In  the  other  four- 
teen cases  there  were  no  symptoms  that  could  be 
utilized  in  localizing  the  seat  of  the  tubercular  lesion. 

The  tubercular  infection  apparently  causes  no 
pain  unless  some  other  factors  are  added.  A  kidney 
infected  with  tuberculosis  even  to  a  slight  extent  is 
decidedly  below  par  as  far  as  its  functional  activity 
is  concerned,  and  there  will  be  no  distention  from 
a  hydronephrosis,  nor  will  there  be  distention  from 
the  rapid  production  of  inflammatory  products,  while 
the  tubercular  infection  remains  free  from  contamin- 
ation with  some  pus-producing  organism. 

Not  all  cases  of  renal  tuberculosis  are  free  from 
kidney  pain.  Some  patients  suffer  excruciating  pain, 
but  this  is  usually  in  rapidly  progressing  cases  where 
the  escape  of  small  masses  of  tissue  down  the  ureter 
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produces  a  condition  analogous  to  the  passage  of  a 
calculus,  with  sudden  stoppage  of  the  urinary  flow  and 
the  consequent  intense  pain  of  rapid  pelvic  distention. 

Temperature.  Seventeen  of  the  patients  were  under 
observation  for  some  time  in  the  hospital,  and  of  these 
sixteen  had  temperature  charts  noting  a  practically 
normal  temperature  before  operation  or  cystoscopy, 
the  latter  procedure  in  several  instances  being  followed 
by  a  rise  in  temperature  lasting  a  variable  length  of 
time.  One  patient  had  a  temperature  rising  as  high 
as  101°  Fahr. 

Tuberculin  Reaction.  The  Von  Pirquet  test  was 
positive  in  eight  of  the  ten  instances  in  which  it  was 
used.  It  will  be  noted  that  this  test  was  used  in  only 
one  half  of  the  cases,  the  explanation  being  that  in  the 
other  cases  the  diagnosis  having  been  made,  the  use 
of  a  skin  reaction  was  considered  superfluous.  When 
used  it  has  been  of  considerable  diagnostic  value. 

Tubercle  bacilli  were  demonstrated  in  only  seven 
of  these  cases  and  in  none  of  the  cases  in  the  other 
two  groups,  a  total  of  seven  positive  results  in  thirty 
cases.  This  is  in  marked  contrast  to  the  results  in 
cases  without  ureteral  obstruction.  In  the  report 
of  the  Roosevelt  Hospital  for  the  five  years  ending 
December  31,  1914,  twelve  cases  of  chronic  tuber- 
cular kidneys  with  patent  ureters  are  recorded  and 
tubercle  bacilli  were  demonstrated  in  eleven  of  these 
cases. 

Point  oj  Obstruction.  In  one  case  a  catheter  was 
introduced  a  distance  of  seven  inches,  in  another  a 
catheter  went  one  and  one-quarter  inches  above  the 
bladder.  In  all  of  the  other  cases  the  obstruction  was 
at  the  orifice  or  just  within  the  ureter. 

Frequency  and  Urgency  of  Urination.  These  symp- 
toms were  present  in  nineteen  of  the  twenty  cases. 
The  frequency  complained  of  was  of  all  degrees  of 
severity,  some  patients  finding  it  impossible  to  retain 
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urine  for  more  than  fifteen  minutes  at  a  time,  the 
condition  persisting  day  and  night  and  being  influenced 
not  at  all  or  to  a  slight  extent  only  by  treatment.  Some 
could  retain  urine  without  discomfort  for  two  hours, 
and  with  an  effort  a  few  could  go  three  or  even  four 
hours.  Again  other  patients  might  retain  urine  for 
a  period  considered  long  for  this  condition,  but  could 
retain  it  no  longer  once  the  desire  to  urinate  was  felt, 
so  intense  would  be  that  desire,  and  incontinence 
would  follow  if  the  bladder  was  not  immediately  emp- 
tied. 

Dysuria.  With  some  painful  urination  was  a  con- 
stant symptom,  with  others  it  occurred  only  at 
certain  periods  or  in  conjunction  with  certain  other 
symptoms,  for  instance  occurring  in  one  patient 
only  with  haematuria.  In  severity  it  varied  from  a 
feeling  of  moderate  scalding  to  that  of  intense  severity 
or  agonizing  tenesmus.  Some  patients  with  clear 
urine  and  no  discoverable  bladder  lesions  might  have 
intense  and  excruciating  pains  with  every  urination, 
others  with  very  turbid  urine,  containing  pus,  blood 
and  tubercle  bacilli,  would  suffer  much  less.  The 
persistence  of  the  frequency  and  urgency  of  urination 
and  the  dysuria  after  operation  is  perhaps  the  most 
discouraging  factor  connected  with  the  treatment 
of  this  condition. 

The  length  of  time  that  these  very  distressing  symp- 
toms of  urinary  frequency  and  urgency  and  dysuria 
persisted  before  the  patients  sought  relief  varied  to 
a  very  considerable  extent.  One  patient  had  had 
symptoms  of  only  two  weeks'  duration,  another  only 
for  three  weeks.  In  both  of  these  instances  the 
involved  kidney  was  practically  destroyed,  the  kidney 
infection  evidently  long  antedating  the  onset  of 
appreciable  symptoms.  In  a  third  case  with  a 
history  of  very  intense  symptoms  of  seven  weeks' 
duration   the  gross  appearance  of  the   kidney  was 
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normal.  Microscopical  examination  of  sections 
showed  many  tubercles  and  extensive  round  cell 
infiltration.  Here  apparently  the  onset  of  symptoms 
more  nearly  approximated  the  advent  of  the  kidney 
infection.  One  case  had  bladder  symptoms  inter- 
mittently for  four  years,  at  time  feeling  entirely  well, 
as  a  rule  being  much  more  comfortable  during  the  warm 
weather  than  during  the  winter  months.  Another 
patient  had  an  attack  of  hsematuria  of  short  duration 
three  years  previous  to  the  onset  of  symptoms  of 
bladder  irritability.  Operation  followed  three  months 
later  and  an  entirely  destroyed  kidney  was  removed. 
Another  patient  had  bladder  symptoms  for  two 
months  followed  by  a  year  of  entire  freedom  from 
symptoms,  and  then  a  return  of  all  the  previous 
distress. 

Pain.  The  pain  also  varied  in  character,  severity, 
location  and  duration,  there  being  no  apparent  re- 
lationship between  the  severity  or  location  of  the 
pain  and  the  extent  or  location  of  the  renal  involve- 
ment. Pain  occurred  before,  during  or  after  urination 
or  without  any  relation  to  this  act.  In  some  the 
pain  came  with  the  desire  to  urinate  and  was  re- 
lieved after.  In  others  the  pain  was  made  worse  for 
a  time  by  urination.  The  location  of  the  pain  was 
most  frequently  at  the  glans  penis,  but  it  might  be  in 
the  back,  perineum,  groin  or  bladder  or  in  two  or  more 
of  these  locations. 

Hematuria.  Record  of  the  presence  or  absence 
of  blood  was  recorded  in  fifteen  histories,  being  absent 
in  five  and  present  in  ten  instances.  In  some  cases 
the  blood  was  mixed  with  the  urine,  with  others  it 
occurred  as  a  terminal  hsematuria  or  was  voided  in 
clots.  Again  a  combination  of  two  or  all  three  of 
these  forms  might  be  present  in  the  same  patient  at 
the  same  or  different  times. 

In  two  instances  the  haematuria  antedated  all  other 
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symptoms,  in  one  case  appearing  three  years  before 
the  advent  of  frequency  and  urgency  of  urination. 
The  occurrence  of  haematuria  early  in  renal  tuber- 
culosis without  other  evidence  of  urinary  disturbance 
is  of  not  infrequent  occurrence,  and  this  origin  of 
bleeding  should  be  borne  in  mind  in  determining  the 
source  of  a  haematuria  occurring  in  a  patient  without 
other  symptoms. 

The  kidneys  presented  all  degrees  of  involvement, 
from  young  tubercle  formation  to  the  breaking  down 
of  large  caseous  area,  or  as  noted  in  several,  the  conver- 
sion of  the  kidney  into  a  pus  sac  with  the  entire  des- 
truction of  kidney  tissue. 

Bearing  in  mind  that  there  is  no  definite  relation- 
ship between  the  character  or  duration  of  symptoms 
and  the  extent  of  the  kidney  involvement,  we  should 
be  on  our  guard  against  temporizing  in  these  cases. 
While  it  might  be  justifiable  to  make  use  of  non-surgical 
therapeusis  for  the  treatment  of  an  incipient  renal 
infection,  clinically  it  may  be  impossible  to  determine 
how  long  the  infection  has  been  present  or  to  what 
extent  it  has  progressed,  and  delay  in  active  treat- 
ment may  forfeit  the  patient's  chance  for  recovery. 

The  following  case  records  are  representative  each 
of  a  certain  type  of  case.  The  first  had  no  urinary 
disturbance: 

C.  C,  a  young  married  woman  of  36  with  a  family, 
and  personal  history  of  no  material  interest  or  bearing 
on  the  present  condition.  Ten  months  ago,  while 
bathing  in  the  sea,  noticed  a  dull  uncomfortable 
feeling  in  the  right  side  of  abdomen  anteriorly,  radiat- 
ing to  lumbar  region  and  to  right  scapula.  Eight 
months  ago,  severe  pain  of  sudden  onset  in  right  side 
of  abdomen  at  the  waist  line.  No  radiation  of  this 
pain.  Was  chilly  and  nauseated  and  vomited.  The 
pain  lasted  one  hour  and  passed  away  after  taking 
a  bottle  of  citrate  of  magnesia.     A    similar   attack 
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occurred  one  week  later.  No  urinary  symptoms 
occurred  at  any  time.  For  nine  months  suffered  with 
heartburn,  gas  eructations,  regurgitation  of  food  and 
fluid  at  intervals  and  a  constant  headache.  She 
consulted  a  stomach  specialist,  who  discovered  a 
mass  in  the  right  side  of  the  abdomen  and  sent  her 
to  the  hospital.  Temperature  was  normal.  Blood 
count  10,000  with  79%  polynuclears.  Von  Pirquet 
test  positive. 

Cystoscopic  Examination.  Urine  clear  in  gross 
appearance.  Bladder  tolerance  for  fluid  good.  Mucous 
membrane  about  the  right  orifice  oedematous.  Vesical 
portion  of  the  right  ureter  thickened,  appearing  as  a 
distinct  ridge  in  the  bladder  wall.  The  right  orifice 
is  at  the  apex  of  a  cone-shaped  projection  of  mucous 
membrane.  Urine  from  the  opposite  side  became 
blue  soon  after  the  injection  of  indigo-carmine. 
Nothing  observed  coming  from  the  right  side. 
Operation,  nephrectomy,  the  kidney  showing  several 
small  tubercular  cavities  and  one  large  cavity 
in  the  upper  pole.  Good  postoperative  recovery 
but  later  developed  many  other  tubercular  lesions, 
death  occurring  about  six  months  after  the  operation. 

The  second  patient  gave  a  history  of  decided  urinary 
frequency  and  urgency,  but  no  kidney  pain  or  dis- 
comfort. 

P.  D.,  a  well-built  and  strong  looking  man  of  22, 
had  never  been  sick  before.  One  brother  had  pul- 
monary tuberculosis.  The  remaining  members  of  a 
large  family  all  were  in  good  health.  Three  weeks 
ago  the  patient  noticed  scalding  urination  and  some 
frequency  and  urgency.  One  week  later  terminal 
haematuria  appeared.  Patient  then  consulted  a 
doctor,  who  diagnosed  the  condition  as  an  inflam- 
mation of  the  bladder  and  during  the  course  of  the 
next  week  washed  out  the  bladder  on  three  occasions, 
each  treatment  being  followed  by  severe  pain  lasting 
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for  some  hours.  For  one  week  past  no  blood  had 
appeared  but  the  other  symptoms  had  persisted. 
Examination.  Right  epididymis  has  a  node  in  the 
globus  major.  Left  cord  large.  Urine  contains  blood 
pus  and  tubercle  bacilli. 

Cystoscopic  Examination.  Thickening  of  the  left 
ureter  with  occlusion  at  the  orifice.  Urine  from  the 
other  kidney  contains  a  few  blood  cells  but  no  pus 
cells  or  tubercle  bacilli.  Operation,  nephrectomy. 
The  kidney  shows  extensive  involvement  with  many 
tubercular  cavities. 

The  third  case  gives  a  history  of  bladder  symptoms 
and  pain  in  the  lower  left  quadrant  and  left  flank  with 
involvement  of  the  left  kidney. 

J.  C,  age  35,  barber.  Neisser  infection  twelve 
years  ago.  Lues  contracted  soon  after.  For  past 
nine  months  has  had  continuous  sharp  pains  across 
the  lower  abdomen  on  left  side.  This  pain  does  not 
radiate.  Occasionally  slight  dull  pain  in  the  left 
lumbar  region.  For  past  nine  months  increased 
frequency  of  urination,  now  voiding  every  half  hour. 
Blood  noticed  once.  At  times  voids  a  large  stream 
freely.  At  other  times  can  void  only  small  quantities 
in  drops  and  with  much  scalding.  Sleep  is  much 
disturbed  because  of  the  nocturnal  frequency.  Has 
lost  fifteen  pounds  in  weight.  Four  months  ago 
noticed  swelling  of  the  left  epididymis.  This  rup- 
tured after  a  time  with  discharge  of  pus  and  blood. 
A  sinus  has  persisted  since.  Temperature  normal. 
Blood  count  12,000  with  66%  polynuclears.  Urine 
negative  for  tubercle  bacilli. 

Cystoscopic  Examination.  Urine  clear  in  gross  ap- 
pearance. Right  ureter  normal.  Left  ureter  ob- 
structed at  the  orifice.  Operation,  nephrectomy. 
Two  tubercular  abcesses.  in  the  upper  third  of 
kidney.  Pelvis  and  calices  normal.  Ureter  thick- 
ened. 
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Of  the  second  class  of  tubercular  kidneys,  those 
in  which  an  acute  infection  was  superimposed  upon 
a  pre-existing  chronic  tubercular  lesion,  five  cases 
have  been  observed.  Of  these  five  cases,  two  had 
symptoms  of  bladder  irritability  for  some  time  pre- 
vious to  the  onset  of  the  acute  symptoms,  one  had 
had  some  bladder  disturbances,  but  with  the  other 
two  no  symptoms  had  existed  until  four  days  previous 
to  admission  to  the  hospital. 

K.  M.,  a  middle-aged  married  woman,  with  decided 
frequency  and  urgency  of  urination  for  two  years. 
Two  weeks  before  admission  a  dull  boring  pain  had 
appeared  in  the  left  costo-vertebral  region.  At  about 
the  same  time  a  large,  tender  and  rapidly  increasing 
mass  appeared  in  the  same  region.  The  bladder 
irritability  rendered  a  satisfactory  cystoscopic  exam- 
ination impossible.  Pulse  was  very  rapid  and  tem- 
perature went  to  104°  Fahr.  At  operation  there  was 
removed  a  large  pyonephrotic  sac,  on  a  chronic  tuber- 
cular kidney.  Made  splendid  recovery,  with  relief 
of  bladder  symptoms. 

C.  v.,  a  young  Italian  woman  of  22,  had  marked 
frequency  and  urgency  of  urination  over  a  period 
of  some  months.  Palliative  treatment  had  been 
tried  with  the  usual  indifferent  success.  Came  to 
the  hospital  with  a  large  tender  mass  in  the  right 
kidney  region.  Temperature  up  to  104.4"  Fahr. 
Blood  count  24,000  with  88  per  cent  polynuclears. 
There  was  involvement  of  the  left  kidney  but  removal 
of  the  right  kidney  was  considered  essential  to  save 
her  life.  As  in  the  first  case  a  large  pus  sac  was 
found  to  have  replaced  the  kidney.  Showed  very 
considerable  improvement  both  in  general  and  blad- 
der condition,  but  died  some  months  later  from  the 
involvement  of  the  other  kidney. 

C.  G.,  a  young  Italian  woman  of  19,  had  been 
treated  in  two  other  hospitals  over  a  period  of  some 
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weeks.  Up  and  down  septic  temperature  rising  to 
104.6°  Fahr.  Blood  count  26,000,  with  86  per  cent 
polynuclears.  No  pain  in  kidney  region.  Cysto- 
scopic  examination  cleared  up  all  doubt  as  to  the 
diagnosis.     Recovery  followed  a  nephrectomy. 

J.  N.,  an  Armenian,  26  years  old.  Severe  pain 
in  the  right  upper  quadrant  of  the  abdomen  for  four 
days  past.  A  large  mass  felt  in  the  same  region. 
Immediate  operation  after  cystoscopic  examination. 
His  recovery  was  uneventful,  the  patient  leaving  the 
hospital  entirely  well. 

P.  A.,  Austrian,  48  years  old.  Gave  a  history  of 
pain  of  varying  severity  in  the  lumbar  region.  Had 
been  present  for  four  days.  Had  no  urinary  symp- 
toms but  did  have  a  chronic  tubercular  osteomyelitis 
of  the  sternum.  As  in  the  other  cases  an  occluded 
ureter  was  found.  Nephrectomy  with  the  removal 
of  a  large  pus  sac.  Later  developed  tubercular  lesions 
of  other  organs. 

In  each  of  these  five  cases  there  was  found  at 
operation  a  pus  sac  on  a  chronic  tubercular  lesion, 
the  diagnosis  of  the  latter  condition  being  made 
after  microscopical  examination  of  tissue  sections. 
It  is  probable  that  the  last  two  cases  mentioned 
were  of  the  silent  or  quiescent  type  of  renal  tuber- 
culosis until  a  secondary  infection  occurred.  The 
presence  of  tuberculosis  would  not  have  been  sus- 
pected in  these  cases  if  it  were  not  for  the  finding 
of  an  occluded  ureter  in  each  patient. 

The  third  class,  the  silent  or  quiescent  renal 
tuberculosis,  is  of  very  decided  interest,  and 
cases  of  this  type  are  very  apt  to  tax  the  keenest 
diagnostic  skill  until  a  cystoscopic  examination  makes 
clear  the  conditions  present.  These  are  the  cases 
that  offer  most  hope  for  a  radical  cure  if  removal 
of  the  tubercular  focus  is  accomplished  before  exten- 
sion to  other  organs  has  occurred.     In  all  five  cases 


Fig.  1. 

An  acute  septic  infection  upon  a  symptomless 

renal  tuberculosis. 


Fig.  2. 

Frequency  and  urgency  of  urination  for  three  weeks 

previous  to  nephrectomy. 


Fig.  3. 
No  symptoms  referable  to  the  urinary  tract. 


Fig.  4. 
No  symptoms  referable  to  the  urinarv  tract. 
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Fig.  5. 
Acute  symptoms  for  four  days  previous  to  the  nephrectomy. 
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Fig.  6. 
Acute  symptoms  for  four  days  previous  to  the  nephrectomy. 
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of  this  type  are  included.  Three  went  to  operation, 
a  nephrectomy  being  performed  in  each  instance. 

G.  S.,  23,  laborer,  U.  S.  Came  to  the  hospital  in 
1911  for  relief  of  pain  in  left  hip  and  back.  Pain 
had  been  present  for  two  years.  Had  been  treated 
all  this  time  without  relief.  Fourteen  months  before 
admission  a  nephroplexy  had  been  done  on  the  left 
kidney.  Relief  of  pain  lasted  while  patient  was  in 
bed  following  the  operation,  but  symptoms  returned 
when  he  started  to  get  about  again.  Had  had  no 
frequency  or  urgency  of  urination  at  any  time.  Five 
years  previously  had  noticed  blood  in  the  urine  on  one 
occasion.  Examination,  palpation  of  kidney  region 
negative.  Temperature  normal.  Urinalysis  nega- 
tive except  for  a  few  white  blood  cells.  Von  Pirquet 
test  positive. 

Cystoscopic  examination  shows  bladder  of  good 
tolerance  to  fluid.  Mucous  membrane  normal  in 
appearance.  Left  orifice  occluded.  This  patient 
was  examined  three  times,  but  at  no  time  was  any- 
thing observed  coming  from  the  left  orifice.  The 
kidney  was  removed  and  found  to  consist  almost 
entirely  of  cavities  filled  with  pus.  Relief  did  not 
follow  the  operation,  and  as  there  had  been  a  sus- 
picion of  a  very  early  tubercular  involvement  of  the 
lumbar  spine  a  suitable  supporting  apparatus  was 
applied  and  the  patient  enabled  to  return  with  com- 
fort to  his  usual  work.  It  is  likely  that  the  pain  was 
caused  entirely  by  the  spinal  lesion  and  not  by  the 
renal  infection. 

J.  G.,  age  20,  driver,  U.  S.  Came  to  the  hospital 
with  an  incarcerated  hernia,  which  was  reduced  with- 
out examination.  Examination  of  the  urine  revealed 
pus  cells.  The  further  history  was  then  obtained, 
that  some  months  previously  he  had  applied  at  a 
hospital  for  treatment  because  of  a  hsematuria,  but 
after  several  cystoscopic  examinations  and  a  supra- 
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pubic  puncture  he  was  discharged  as  being  not  a  case 
for  hospital  treatment.  No  further  trouble  had  been 
experienced  until  the  hernia  became  incarcerated. 
The  right  kidney  was  removed  and  found  to  be  entirely 
destroyed. 

L.  A.,  engineer,  U.  S.  Two  years  previous,  pus  in 
the  urine,  which  cleared  up  with  urotropin.  One 
year  previously  passed  a  small  stone  after  the  pain  of 
an  attack  of  renal  colic  had  subsided.  Ten  months 
ago  two  similar  attacks  one  week  apart.  Six  weeks 
before  admission  to  hospital  began  to  complain  of 
headache,  general  malaise  and  a  feeling  of  lassitude, 
and  a  bad  taste  in  the  mouth.  Three  days  after  the 
beginning  of  this  ill  feeling  he  had  to  go  to  bed,  where 
he  remained  for  five  weeks.  During  this  time  ran  a 
high  temperature.  The  B.  paratyphosus  was  re- 
ported found  in  blood  culture.  Was  up  three  days, 
when  he  had  a  relapse  of  former  symptoms  and  again 
went  to  bed.  Chilly  sensations  noticed  and  began 
to  have  slight  pain  in  the  left  lumbar  region.  Pus 
was  then  found  in  the  urine  and  urotropin  adminis- 
tered. Repeated  examinations  of  the  urine  had  been 
made  during  his  illness,  but  all  examinations  were 
reported  as  being  negative.  No  burning,  frequency 
or  urgency  of  urination  had  been  noticed  except  that 
urination  became  more  frequent  after  the  adminis- 
tration of  large  quantities  of  fluid.  While  in  the  hos- 
pital temperature  was  normal.  Von  Pirquet  test  posi- 
tive and  examination  of  kidney  region  negative. 
Nephrectomy  was  performed  and  the  kidney  was 
found  to  be  practically  destroyed,  the  renal  tissue 
replaced  by  cavities  filled  with  pus. 

The  cystoscopic  findings  in  these  cases  and  in  the 
next  case  recorded  are  almost  identical,  namely, 
a  congested  mucous  membrane  about  the  orifice  of  the 
involved  side,  occlusion  of  the  ureter,  the  intravesical 
portion  of  the  ureter  distinctly  thickened,  so  that  the 
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ureter  stands  out  as  a  distinct  ridge  in  the  bladder 
wall,  and  a  contraction  of  the  involved  ureter  with 
traction  on  the  posterior  wall  of  the  bladder  so  that 
that  portion  of  the  bladder  presents  a  tent-like  ap- 
pearance, the  ridge  being  the  thickened  ureter  and 
the  walls  sloping  above  and  below  from  this  ridge. 
Had  these  cases  not  been  recognized  it  is  possible 
that  they  would  in  time  have  changed  in  character 
and  presented  symptoms  referable  to  and  suggestive 
of  a  renal  tuberculosis  of  either  one  of  the  other  two 
classes  previously  described. 

While  not  unanimous,  the  consensus  of  opinion 
to-day  favors  nephrectomy  as  the  treatment  of  choice 
for  uncomplicated  unilateral  renal  tuberculosis,  and 
while  there  may  be  a  decided  tendency  to  progression 
of  the  tubercular  lesions  even  after  an  early  nephrec- 
tomy, it  is  reasonable  to  expect  that  the  earlier  in  the 
course  of  the  disease  that  active  surgical  intervention 
is  instituted,  the  better  will  be  the  chance  for  com- 
plete recovery. 

If  follows  that  the  recognition  of  such  cases  as 
these,  before  involvement  of  other  structures  has 
occurred,  should  result  in  better  postoperative  con- 
ditions than  we  could  expect  when  operation  follows 
a  more  or  less  extended  period  of  bladder  irrita- 
bility. 

The  remaining  two  patients  refused  operation  for 
the  renal  condition,  although  each  submitted  to 
operation  for  other  tubercular  lesions,  one  for  a 
tubercular  tenosynovitis  of  the  forearm  and  the 
other  for  a  tubercular  arthritis  of  the  knee.  These 
cases  are  of  especial  interest  because  of  the  relation- 
ship that  may  have  existed  between  the  renal  condi- 
tions and  the  lesions  for  which  the  patients  sought 
treatment. 

A.  S.,  farmer,  23  years  old.  U.  S.  Nine  years  ago 
had    an    attack   of    haematuria   lasting    two    weeks, 
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for  which  he  was  treated  in  a  hospital.  For  the  past 
two  years  has  had  an  occasional  attack  of  urinary 
frequency,  but  had  none  on  admission  to  the  hospital 
and  had  never  considered  it  of  sufficient  importance 
to  seek  medical  attention  for  it.  Two  months  ago 
patient  twisted  his  right  knee  and  it  has  been  trouble- 
some ever  since  then.  On  admission  the  diagnosis  of 
tubercular  arthritis  of  the  right  knee  was  made. 
Resection  of  the  knee  followed.  Six  weeks  after  oper- 
ation and  while  convalescence  was  progressing  favor- 
ably, blood  appeared  in  the  urine  without  other  signs 
of  any  urinary  disturbance.  The  bleeding  persisted 
for  two  days.  The  cystoscopic  findings  were  practi- 
cally the  same  as  in  the  two  preceding  cases,  and  the 
diagnosis  of  a  silent  renal  tuberculosis  entirely  justi- 
fiable. 

It  is  quite  likely  that  this  patient's  renal  infection 
dates  at  least  from  the  time  of  the  original  haematuria, 
nine  years  ago,  and  that  the  knee  infection  was 
secondary  to  the  renal  tuberculosis,  the  twisting  of  the 
knee  and  consequent  trauma  determining  the  local- 
ization of  the  infection  in  a  tissue  of  weakened  re- 
sistance. 

The  last  history  of  this  group  is  that  of  M.  J.  P., 
age  40,  a  widow,  bom  in  U.  S.  Became  sick  six  months 
ago.  No  definite  illness  but  felt  all  run  down.  Pus 
was  found  in  the  urine  and  after  a  cystoscopic  exam- 
ination in  a  hospital  the  diagnosis  of  renal  tuber- 
culosis was  made  and  operation  advised.  Consent 
to  operation  was  refused.  Never  had  any  symptoms 
of  urinary  disturbance.  Came  to  the  Roosevelt 
Hospital  for  treatment  of  an  extensive  tenosynovitis 
of  the  forearm.  Temperature  was  normal.  A  few 
pus  cells  reported  in  the  urine.  Cystoscopic  findings 
the  same  as  in  the  preceding  cases,  except  that  a 
whalebone  filiform  could  be  passed  up  the  ureter  a 
distance  of  12  cm.  Patient  refused  operation  for  the 
renal  condition. 
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As  in  the  preceding  case  it  is  quite  possible  that  here 
again  the  silent  renal  condition  may  have  been  the 
source  of  infection  of  the  other  tubercular  lesions. 

It  would  seem  that  the  presence  of  a  stenosed  ureter 
in  so  many  cases  of  this  condition,  would  make  this 
point  one  of  considerable  diagnostic  value.  The 
writer  now  feels  that  it  is  of  sufficient  importance  to 
warrant  the  diagnosis  with  very  little  corroborative 
evidence,  it  being  assumed  of  course  that  other  con- 
ditions, such  as  non-tubercular  strictures,  calculi,  etc., 
are  ruled  out,  as  they  almost  always  can  be,  after  a  full 
consideration  of  all  the  factors  connected  with  any 
given  case. 

Of  great  practical  importance  to  us  in  our  work  is 
the  question  of  what  should  be  done  for  the  patient 
with  the  silent  tubercular  renal  infection.  Should  it 
be  left  alone  until  definite  subjective  symptoms  appear 
or  should  the  kidney  be  removed?  Cases  of  this  type 
have  been  reported  as  remaining  quiescent  over  a 
period  of  years.  If  we  know  in  advance  that  this  is 
going  to  happen,  justification  for  interference  might 
be  hard  to  find. 

Are  these  patients  reported  with  healed  tubercular 
kidney  lesions,  really  cases  with  the  kidney  focus 
safely  encapsulated,  or  are  they  simply  quiescent  for 
the  time  being,  and  ready  to  become  active  when  the 
opportunity  presents?  Or  may  they  not  become  the 
source  of  infection  of  other  organs  when  suitable  local 
conditions  are  present?  Are  we  ever  justified  in 
thinking  that  the  patient  with  such  a  kidney  is  as  well 
off  if  left  alone  as  he  would  be  if  the  kidney  were 
removed?  According  to  the  history  of  one  patient, 
he  had  a  tubercular  kidney  for  nine  years,  with  no 
symptoms  for  seven  years  and  very  little  discomfort 
off  and  on  for  two  years,  yet  a  comparatively  slight 
injury  was  followed  by  a  tubercular  lesion  necessitat- 
ing resection  of  his  knee  joint.    And  after  the  lapse  of 
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all  this  time  the  kidney  lesion  is  showing  evidence  of 
reawakened  activity.  Another  patient  developed 
symptoms  of  an  extensive  tenosynovitis,  and  is  still 
without  subjective  symptoms  referable  to  the  kidney 
condition.  Others  suddenly  present  the  symptoms 
of  acute  septic  infections  and  the  kidneys  present  the 
evidence  of  a  chronic  tubercular  infection  having 
been  present  before  the  mixed  infection  occurred.  One 
of  the  patients  reported  here,  with  symptoms  of 
only  three  weeks'  duration,  certainly  had  a  tubercular 
renal  condition  for  a  much  longer  period.  He  was 
operated  upon  six  months  ago  and  he  still  suffers 
from  frequency  and  urgency  of  urination.  Might  it 
not  have  been  better  if  that  kidney  had  been  removed 
before  the  onset  of  bladder  symptoms?  In  several 
of  the  cases  here  recorded,  tubercular  invasion  of 
the  epididymis  was  noted  before  the  onset  of  the 
symptoms  recognized  as  those  of  renal  infection,  the 
inference  naturally  being  that  the  kidney  involvement 
was  secondary,  but  the  kidney  condition  in  these 
cases  would  make  one  suspect  that  the  involvement 
of  the  epididymis  was  secondary  to  a  silent  renal 
condition. 

It  is  quite  apparent  that  a  latent  tubercular  kidney 
may  become  active,  even  after  a  long  period  of  quies- 
cence. On  the  other  hand  it  cannot  be  said  that 
every  quiescent  kidney  will  necessarily  become  active 
if  left  alone.  However,  with  the  possibilities  for  harm 
that  may  be  latent  in  such  a  kidney,  it  seems,  from  a 
consideration  of  these  cases,  that  the  safer  course  for 
the  patient  lies  in  the  earliest  possible  removal  of  the 
tubercular  kidney,  that  is  nephrectomy  as  soon  as 
the  diagnosis  is  made. 

While  it  is  never  safe  to  attempt  to  generalize  from 
the  consideration  of  a  small  number  of  cases,  a  study 
of  these  cases  would  seem  to  warrant  the  following 
conclusions: 
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1st,  Many  cases  of  tubercular  kidneys  exist  without 
causing  symptoms. 

2d,  When  symptoms  do  occur  they  may  be  re- 
ferred to  organs  other  than  the  kidneys. 

3d,  There  is  no  relationship  between  the  severity 
or  duration  of  the  symptoms  and  the  extent  of  the 
kidney  involvement. 

4th,  Every  case  of  silent  renal  tuberculosis  may  at 
any  time  become  active  or  the  source  of  infection  of 
other  structures,  and  therefore 

5th,  Nephrectomy  is  the  logical  treatment  for 
uncomplicated  unilateral  cases,  as  soon  as  a  diagnosis 
is  possible. 


OCCLUDED  RENAL  TUBERCULOSIS. 


JOHN  R.  CAULK  and  H.  G.  GREDITZER, 

ST.  LOUIS.  MO. 


From  a  survey  of  the  literature,  both  recent  and 
remote,  and  from  scattered  observations  of  the  vari- 
ous authors,  occluded  tuberculous  pyonephrosis  would 
seem  to  be  an  exceedingly  rare  and  uncommon  sur- 
gical entity,  yet  from  a  retrospect  of  the  past  six 
months,  five  cases  are  herein  recorded  of  this  type  of 
renal  disease.  Therefore  it  seems  that  with  more 
careful  study  and  observation,  this  type  of  case  is  not 
as  rare  as  is  generally  conceded.  The  condition  was 
given  its  mane  by  Zuckerkandl  in  1907  at  the  first 
congress  of  German  urologists.  Something  was 
known  of  the  anatomico-pathological  findings  before 
this,  since  we  read  of  the  diagnosis  having  been  made 
preoperative,  even  in  times  prior  to  the  use  of  the 
cystoscope  and  the  ureter  catheter,  and  in  days  when 
pyelography  and  accurate  separate  renal  functional 
tests  were  uncertain,  if  not  unwritten  chapters; 
intuition  must  have  led  these  early  observers  to  their 
conjectures  as  to  the  true  nature  of  the  disease.  Since 
the  early  reports  of  Simon,  Whipple,  Tuffier,  and  others, 
Smirnow  has  collected  24  cases  from  the  literature  and 
has  added  a  few  cases  of  his  own.  Fowler  recently  has 
contributed  some  interesting  facts  to  the  knowledge 
and  recognition  of  these  cases,  and  Lichtenstern  has 
reported  two  cases.  No  observer  has  reported  more 
than  three  cases. 

It  is  generally  understood  that  the  process  of  auto- 
nephrectomy  is  a  result  of  pathological  changes  in  the 
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kidney  pelvis  or  ureter,  especially  the  latter,  so  that 
as  a  result  no  urine  comes  into  the  bladder  from  the 
affected  side.  This  may  occur  at  any  point  in  the 
kidney  or  ureter.  It  may  be  here  emphasized  that 
the  occlusion  may  take  place  not  only  in  the  kidney 
itself,  but  even  in  an  integral  part  of  the  kidney,  for 
instance,  half  of  it,  and  this  half  may  undergo  auto- 
nephrectomy  (hemi-autonephrectomy,  if  we  may  coin 
the  term),  leaving  the  remainder  of  the  kidney  to 
secrete  a  urine  containing  no  microscopical  evidence 
of  the  disease.  Whether  the  affected  kidney  will  be 
large  and  distended  or  small  and  atrophic,  depends 
upon  the  number  and  location  of  the  strictures  and 
the  time  when  occlusion  becomes  permanent.  Accord- 
ingly, one  group  of  patients  may  exhibit  lumbar  or 
abdominal  tumor,  the  size  depending  upon  the  amount 
of  distention  of  the  kidney  and  pelvis,  while  another 
group  may  show  no  tumor  and  yet  harbor  extensive 
renal  disease.  The  distension  is  unlimited  in  amount, 
as  many  as  four  liters  of  fluid  having  been  observed 
in  a  case  by  Delbet.  On  the  other  hand  the  kidney 
may  be  of  the  small,  atrophic,  putty  type,  occasion- 
ally an  abscess  may  form,  having  broken  through 
from  the  kidney  and  involving  the  perinephritic 
tissue,  following  the  line  of  least  resistance,  and  bur- 
rowing down  along  the  psoas  muscle,  rupture  in  the 
region  of  the  groin  simulating  the  psoas  abscess,  as  is 
observed  in  Pott's  disease.  This  condition  may  pre- 
sent seemingly  unsurmountable  diagnostical  difh- 
culties,  especially  if  the  affected  kidney  is  impermeable 
to  indigo-carmine  or  other  dyes.  The  perinephritic 
tissue,  as  well  as  the  periureteral  tissue,  may  be  af- 
fected by  the  process  by  perforation  of  the  abscess  or 
by  way  of  the  lymph  channels,  and  a  perinephritic 
fibro-lipomatosis  occurs  as  described  by  Smirnow. 
The  bladder  is  also  generally  involved  to  a  greater  or 
less   extent   in   the   process.     Smirnow   has  grouped 
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these  cases  into  three  classes:  (1)  Bladder  is  tuber- 
culous on  the  side  of  the  probably  affected  kidney  and 
a  tumor  of  immense  size  is  to  be  found,  the  pyone- 
phrotic  bag;  catheter  will  not  pass  through  the 
ureter.  (2)  Bladder  is  normal,  one  ureter  is  impass- 
able to  the  catheter,  and  on  this  side  a  tumor  is  found 
in  the  kidney  region ;  here  the  history  and  symptoms 
must  be  studied.  (3)  Far  advanced  tuberculosis  of 
the  bladder,  and  cystoscopy  is  impossible  on  account 
of  the  ulcerated  and  contracted  condition  of  the  blad- 
der mucous  membrane  and  wall.  An  enlarged  kidney 
may  be  palpated,  and  here  is  where  error  may  arise,  as 
this  may  be  frequently  the  healthy  hypertrophied 
kidney,  while  the  affected  one  is  small  and  atrophic. 
Several  varieties  not  included  in  any  of  these  classes 
have  been  observed  and  are  as  follows:  Bladder 
either  shows  evidence  of  tuberculosis,  or  not;  both 
ureters  patent,  and  as  subdivisions  of  this  group,  (a) 
urine  secreted  form  affected  side;  (b)  no  urine  se- 
creted from  affected  side.  There  are  no  character- 
istic subjective  symptoms  of  occluded  renal  tubercu- 
losis; when  present  they  are  generally  those  of  the 
bladder  affection,  and  are  frequently  of  urination, 
tenesmus,  urgency,  haematuria  and  pain,  coupled 
perhaps  with  pain  or  the  presence  of  a  tumor  in  the 
kidney  region,  the  latter  by  no  means  always  present. 
There  may  be  temperature  of  an  absorptive  type  and 
a  general  progressive  let-down  in  the  patient's  health. 
Although  it  is  acknowledged  that  these  patients  have 
foci  of  tuberculosis  at  other  points  in  the  body,  the 
disease  not  being  primary  in  the  kidney  as  far  as  the 
general  economy  is  concerned,  yet  after  surgical 
intervention  not  only  the  symptoms  are  alleviated, 
but  the  general  health  and  well-being  are  to  a  great 
extent  regained. 

An  abstract  history  of  the  five  cases  which  form  the 
basis  of  this  communication  is  as  follows: 
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Case  1.  Female,  age  37,  single.  Complaint, 
very  frequent  urination.  History  in  brief:  Was 
seen  two  years  ago  in  Washington  University  Hos- 
pital complaining  of  frequent,  painful  urination, 
passage  of  blood.  Cystoscope  at  that  time  showed  a 
typical  tuberculous  bladder,  confined  to  the  right 
side  around  the  ureteral  orifice  and  right  lateral  wall. 
Bladder  held  but  100  cc.  Ureter  catheter  passed 
about  One  inch  in  the  right  ureter  and  obstructed; 
left  ureter  easily  catheterized.  Urine  from  the  right 
kidney  showed  a  great  deal  of  pus,  red  blood  cells; 
no  tubercle  bacilli  were  found.  Left  kidney  urine 
normal.  Functional  test  with  phthalein  showed 
diminution  in  right  kidney  function.  Patient  was 
advised  nephrectomy  and  told  she  had  a  tuberculous 
kidney.  This  she  refused.  She  returned  in  October 
1914  presenting  the  same  symptoms.  Cystoscope  at 
this  time  showed  still  and  ulcerated  bladder  around 
right  side  of  the  trigone,  but  there  was  not  a  vestige  of 
ureteral  orifice  on  this  side,  this  being  replaced  by  a 
pale,  flat  scar.  Left  kidney  catheterized,  the  kidney 
found  to  be  normal,  good  function.  X-ray  showed  a 
small  mottled  kidney,  kidney  not  palpable.  Injec- 
tion of  indigo-carmine  appeared  promptly  on  the  left 
side,  but  no  secretion  at  all  on  the  right.  Diagnosis, 
occluded  renal  tuberculosis.  Patient  accepted  opera- 
tion, and  a  small,  contracted,  fibro-lipomatosic  kidney, 
with  multiple  cavities  filled  with  caseous  material, 
was  removed  with  the  upper  ureter,  which  was  thick- 
ened. There  was  a  perinephritic  infiltration;  pa- 
tient rapidly  convalesced  and  the  bladder  symptoms 
gradually  subsided. 

Case  2.  Female,  age  32.  Complaint,  discharging 
sinus  in  left  lower  abdomen,  slight  frequency  of  urina- 
tion, soreness  in  back.  Patient  was  first  seen  on  the 
surgical  service  at  Barnes  Hospital.  Bismuth  injec- 
tions in  the  sinus.     X-ray   picture   showed   the  bis- 
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muth  running  directly  up  to  the  kidney  pelvis,  and 
the  plate  showed  a  shadow  of  the  pelvis.  She  was 
then  transferred  to  the  urological  service.  Two  and 
a  half  years  ago,  following  an  infection  on  the  left  big 
toe,  she  suddenly  developed  an  abscess  in  her  left 
side,  associated  with  chills  and  fever,  but  no  urinary 
symptoms.  This  abscess  opened  and  discharged, 
leaving  the  sinus,  which  she  still  carries.  This  sinus 
has  always  discharged  pus,  but  never  urine.  She  has 
had  practically  no  bladder  symptoms,  except  about 
two  and  a  half  weeks  before  admission  had  slight 
frequency.  Has  lost  considerably  in  weight,  had  a 
little  afternoon  fever.  Examination:  There  is  a 
large  mass  in  the  left  hypochondrium,  and  a  sinus 
just  over  the  crest  of  the  ileum  on  the  left  side,  abdo- 
men otherwise  negative.  General  examination  nega- 
tive. Cystoscopic  examination:  bladder  capacity 
normal,  urine  clear.  Cystoscope  showed  a  general 
chronic  cystitis.  Catheter  passed  easily  to  the  kidney 
on  the  right  side;  left  catheter  passed  within  one  and 
one-half  inches  of  the  distance  that  the  other  catheter 
passed.  Urine  from  the  right  side  normal.  Functional 
test  with  phthalein  showed  it  to  be  double  that  of  the 
normal  kidney.  X-ray  picture  taken  with  shadow- 
graph catheters  in  place  showed  the  catheter  to  ap- 
proximate the  sinus  just  below  the  kidney,  sinus 
having  previously  been  filled  with  bismuth.  There 
was  no  urine  or  dye  secreted  either  through  left  ureter 
or  sinus.  Operation:  left  nephrectomy  —  kidney 
was  very  large,  surrounded  by  dense  perinephritic 
adhesions,  tightly  adherent  to  the  peritoneum  in  the 
region  of  the  spleen  and  colon.  The  lower  pole  of  the 
kidney  funneled  down  to  the  sinus,  the  ureter  made  an 
angle  below  the  kidney  and  incorporated  in  adhesions 
around  the  sinus  tract,  the  whole  making  a  mass 
about  an  inch  in  diameter.  Kidney  was  removed 
with  upper  part  of  the  sinus  tract  and  ureter.     She 
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made  a  nice  recovery,  sinus  healed,  gained  thirty 
pounds  in  weight. 

Case  3.  Female,  age  34.  Complaint,  frequent, 
painful  urination.  History  in  brief:  Patient  was 
seen  about  five  years  ago  complaining  of  the  same 
trouble  as  at  present,  voiding  every  fifteen  minutes 
day  and  night.  She  at  this  time  had  some  tender- 
ness in  both  kidney  regions.  Cystoscope  showed  a 
contracted,  ulcerated  bladder,  more  marked  on  the 
right  side.  Ureter  catheter  obtained  infected  urine 
with  colon  bacilli  from  both  sides.  There  was  no 
functional  test  given  at  this  time.  Even  though  we 
did  not  find  tubercle  bacilli,  we  thought  she  had 
double  renal  tuberculosis.  She  went  home  and  has 
been  practically  in  the  same  condition  with  slight 
remission  since.  She  returned  in  the  fall  of  1914  thin 
and  worn,  presenting  the  same  bladder  trouble. 
Cystoscopic  examination  at  this  time  showed  a 
marked  ulcerated  bladder  on  the  right  side.  Ureter 
catheters  passed  easily  to  the  kidneys  on  both  sides, 
urine  from  both  clear.  Phthalein  test  showed  left 
kidney  to  be  normal,  and  the  right  diminished  to 
about  one-half.  X-ray  showed  a  small,  mottled  kidney 
on  the  right  side,  her  left  pyelitis  had  cleared  up.  She 
was  advised  nephrectomy,  which  she  accepted.  Kid- 
ney was  removed  and  showed  the  lower  pole  to  be 
involved  in  the  same  fibro-lipomatosic,  cheesy,  cavi- 
tied  kidney  as  in  Case  1.  The  upper  pole  was  per- 
fectly normal  and  well  marked  off  from  the  lower  by 
fibrous  tissue,  ureter  was  thickened.  There  was  no 
perinephritic  infiltration,  kidney  and  upper  ureter 
were  removed.  Patient  is  not  well,  but  has  been 
relieved  by  applications  with  the  high-frequency 
current  to  the  bladder  ulcer.     She  is  improving. 

Case  4.  Male,  age  49.  Came  in  because  of  being 
refused  life  insurance  on  account  of  albumin.  Has 
had   absolutely  no  urinary  symptoms  of   late,   but 


414 


years  ago  had  some  trouble  with  his  bladder,  and  had 
swollen  epididymes,  one  of  which,  the  right,  was  lanced 
by  his  physician  and  was  very  indolent  in  healing,  the 
discharging  sinus  persisting  for  months.  His  general 
health  has  never  been  particularly  good.  Examina- 
tion: patient  is  sallow,  heart  and  lungs  negative. 
Urine  clear,  contains  good  trace  of  albumin.  Both 
epididymes  are  hard  and  nodular,  with  a  scar  of  old 
sinus  in  the  scrotum.  Prostate  small,  indurated  and 
adherent.  Cystoscope  shows  a  very  interesting  tri- 
gone. Around  the  right  ureteral  orifice  particularly, 
there  were  yellowish -white  nodules  under  the  mucous 
membrane,  and  several  scar-like  areas  also  in  this 
region.  This  was  observed  to  a  less  extent  on  the 
left  side.  There  were  also  several  spider-web-like 
dilatations  over  the  bladder.  Ureter  catheter  passed 
easily  in  the  right  side  to  the  renal  pelvis.  There  was 
difficulty  in  getting  the  catheter  to  pass  in  the  left 
side  owing  to  a  contracted  orifice  which  was  gradually 
dilated,  catheter  passed  to  the  kidney  and  revealed 
a  moderate  grade  hydronephrosis.  There  was  abso- 
lutely no  urine  secreted  within  an  hour  from  the  right 
side;  after  draining  off  the  left  kidney  retention  it 
secreted  normally.  Phthalein  test  showed  the  left 
kidney  to  have  a  practically  normal  output;  no  dye 
secreted  from  the  right.  X-ray  showed  a  small 
mottled  right  kidney  and  a  large  left.  Pyelogram  on 
the  right  side  showed  practically  normal  pelvis, 
although  somewhat  small.  This  case  has  not  come  to 
operation,  but  from  its  history  and  the  findings  we  feel 
that  there  is  sufficient  evidence  to  warrant  us  in  class- 
ing it  as  an  autonephrectomy. 

Case  5.  Male,  age  41.  Complaint,  pain  and 
soreness  in  left  hip,  frequent  urination,  discharge  in 
morning.  Treated  in  Orthopedic  Clinic  at  Washington 
University  for  osteo-arthritis  of  the  hip.  Referred  to 
us  on  account  of  frequent  urination.     Nothing  in  his 
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past  history  suggestive  of  kidney  trouble,  and  his 
frequent  urination  has  been  of  recent  date.  History 
otherwise  negative.  Examination:  external  geni- 
taha  negative.  Urine  cloudy,  all  three  glasses  con- 
tained pus  and  colon  bacilli.  Rectal  examination: 
prostate  and  vesicles  chronically  inflamed.  Cysto- 
scopic  examination:  bladder  capacity  270  cc,  some- 
what restricted,  no  residual  urine.  Cystoscope  showed 
a  general  sub-acute  cystitis  with  considerable  oedema 
of  the  trigone,  most  marked  around  right  ureteral 
orifice,  which  was  irregular  and  suggested  a  tuber- 
culous process.  There  was  no  ulceration.  Ureter 
catheter  passed  easily  on  the  left  side,  obstructed  on 
two  different  occasions  on  the  right,  just  within  the 
orifice.  On  the  third  attempt  it  suddenly  passed 
over  an  obstruction.  Urine  from  the  left  side  showed 
pus  and  colon  bacilli.  Right  side  failed  to  secrete 
after  about  one  hour.  Indigo-carmine  promptly 
appeared  on  the  left  side,  having  a  brilliant  color;  it 
failed  to  appear  on  the  right.  X-ray  showed  a 
mottled  kidney  on  the  right  side.  This  case,  somewhat 
similar  to  Case  4,  is  unquestionably  a  segregated 
right  kidney,  and  from  the  cystoscopic  picture  we 
feel  confident  it  is  tuberculous. 

A  summary  of  interest  in  the  five  cases  above  is  as 
follows:  Three  female,  two  male.  They  all  occurred 
about  the  age  of  32  and  49.  Right  side  was  involved 
four  times,  left  once;  kidney  was  palpable  in  one 
case.  Case  2.  This  cases  also  had  a  perinephritic 
abscess  and  a  sinus  similar  to  Smirnow's  first  case;  the 
other  kidneys  were  all  small,  contracted,  and  showed 
no  perinephritic  infiltration.  They  have  all  been  diag- 
nosed during  life;  the  urine  was  clear  in  all  but  one 
case,  cloudy  in  one,  and  this  was  due  to  a  colon  infec- 
tion of  the  other  side.  Bladder  showed  evidence  of 
tuberculosis  in  four  cases,  chronic  cystitis  in  the  other. 
In  two  of  the  cases,  the  progress  of  the  disease  was 
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watched,  one  for  two  years,  one  for  five.  Ureters  were 
patent  in  three;  obstructed  in  two,  one  at  the  bladder 
— in  this  case  there  was  no  evidence  of  ureteral  orifice 
at  all;  the  other  in  the  upper  ureter  just  below  the 
renal  pelvis.  The  patent  ureters  owed  their  segre- 
gation to  disease  within  the  kidney  itself,  one  of  these 
being  a  hemi-autonephrectomy  in  which  the  lower 
pole  of  the  kidney  was  entirely  cut  off  from  the  upper 
pole  and  from  the  renal  pelvis.  In  Case  3  of  hemi- 
autonephrectomy  a  functional  test  with  phthalein  was 
the  important,  and  practically  the  only,  factor  in 
establishing  the  diagnosis.  Therefore  it  seems  to  the 
writers  that  by  a  careful  analytical  study,  paying 
close  attention  to  the  history  and  the  findings  of  the 
cystoscope,  ureter  catheterization  and  functional 
test,  occluded  renal  tuberculosis  will  be  found  much 
more  frequently  than  literature  has  led  us  to  believe. 
Furthermore,  this  study  makes  us  firm  in  the  belief 
that  spontaneous  healing  of  a  tuberculous  kidney  is  an 
absolute  impossibility,  and  that  surgical  nephrectomy 
is  required  to  effect  a  cure. 


DISCUSSION 

OF  PAPERS  OF  DRS.  KILBANE  AND  CAULK. 

Dr.  H.  a.  Fowler,  Washington,  D.  C:  The  subject  of 
tuberculosis  of  the  kidney  is  exceedingly  interesting  to  all  of  us. 
I  am  sorry  I  did  not  hear  Dr.  Kilbane's  entire  paper.  I  recall 
one  or  two  cases  which  have  been  to  me  particularly  interesting. 
In  the  first  place,  we  are  all  impressed  in  our  experience  in  dealing 
with  this  group  of  cases  with  two  facts.  In  the  first  place,  the 
lack  of  symptoms  on  the  part  of  the  kidney  until  the  condition 
has  extended  to  the  ureter  and  bladder  and  the  bladder  has 
become  involved,  giving  rise  to  marked  irritability.  It  is  either 
from  a  direct  infection  extending  from  the  kidney  to  the  ureter  or 
to  the  bladder  itself,  that  the  symptoms  on  the  part  of  the  bladder 
arise.     But  we  have  all  seen  patients  with  tuberculosis  of  the 
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kidney  in  which  there  were  no  symptoms  whatever  on  the  part 
of  the  kidney  during  the  entire  course  of  the  disease.  The 
second  fact  to  which  I  refer  is  the  chronicity  of  these  cases. 
We  not  infrequently  see  cases  that  have  had  unquestionable 
tuberculosis  of  the  kidney  for  years  without  having  had  any 
symptoms  whatever  on  the  part  of  the  kidney  or  bladder,  and 
oftentimes  the  diagnosis  is  made  when  the  patient  comes  to  us 
in  reference  to  an  entirely  different  condition. 

I  had  an  experience  of  that  kind  some  time  ago.  A  patient  came 
to  the  office  complaining  of  a  tic.  He  would  stretch  his  neck  as 
though  to  relieve  the  skin  of  the  neck  from  the  collar,  and  he  came 
in  to  see  me  on  the  recommendation  of  a  friend,  thinking  I  would 
put  him  in  the  hands  of  the  proper  party  to  give  him  relief  from 
this  affliction.  Just  as  a  matter  of  routine  I  asked  him  to  pass 
his  water,  and  I  was  greatly  surprised  to  find  a  very  marked 
pyuria.  His  urine  was  filled  with  pus,  all  three  glasses,  but  abso- 
lutely without  symptoms.  We  became  interested  in  the  case 
at  that  point.  Following  it  up  we  found  that  that  patient  had 
a  right  renal  tuberculosis.  Now  he  was  from  Los  Angeles,  far 
from  home,  nobody  with  him,  and  we  felt  compelled  to  explain 
to  him  his  condition.  He  was  very  much  disturbed  and  per- 
turbed, and  immediately  took  train  for  Los  Angeles,  losing  fifteen 
pounds,  so  he  says,  on  the  trip  across  the  continent.  Arriving 
in  Los  Angeles  he  went  under  the  treatment  of  a  Christian 
Scientist,  and  that  case  was  reported  in  the  United  States  Senate 
some  few  weeks  ago  as  an  example  of  the  complete  healing  of 
tuberculosis  of  the  kidney  by  Christian  Science. 

That  patient,  after  reaching  California,  went  for  a  year  with- 
out symptoms,  and  then  he  had  unmistakable  symptoms  of 
tuberculosis:  loss  of  weight,  frequency,  pyuria,  haematuria,  etc. 
These  passed  off  under  the  treatment  of  Christian  Science,  and 
he  is  now  well,  according  to  his  own  statement.  He  did  not 
know  that  he  had  tuberculosis  when  he  came  to  me;  I  do  not 
know  by  what  process  of  deduction  he  has  arrived  at  the  con- 
clusion that  he  is  now  well,  but  that  is  his  statement. 

Another  interesting  case  that  I  had  which  was  reported  some 
two  years  ago  was  a  case  of  closed  tuberculous  pyonephrosis. 
This  patient  was  seen  twelve  years  before  he  came  under  my  ob- 
servation with  a  frank  tuberculosis  of  the  bladder  and  kidney. 
Tubercle  bacilli,  pus,  and  blood  were  found  in  the  urine.  He  was 
advised  in  those  early  days  to  go  to  New  Mexico,  which  he  did, 
and  stayed  there  several  years,  and  returned  feeling  no  better, 
and  with  the  urinary  symptoms  still  pronounced.  When  he  came 
under  observation,  however,  he  was  in  bed,  with  a  rise  of  tem- 
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perature  and  with  a  swelling  under  the  left  costal  margin.  There 
was  evidently  pus.  We  opened  under  cocaine  the  superficial 
abscess,  which  seemed  to  run  up  under  the  ribs.  He  felt  very 
much  better  with  the  drainage,  which  continued  for  a  long  time. 
Finally  he  developed  a  temperature  and  began  again  to  go  down 
hill.  I  might  say  that  the  urine  when  I  saw  him  twelve  years 
after  the  first  observation  (when  his  urine  contained  pus  and 
blood  and  bacilli),  was  straw-colored  and  absolutely  clear  and 
free  from  pus,  blood  or  any  other  pathological  element.  The 
examination  after  the  first  ojjeration  showed  that  the  left  ureter 
was  not  occluded;  a  catheter  passed  up  to  presumably  the  pelvis 
of  the  kidney,  but  nothing  was  obtained  from  this  side.  No  dye 
passed  through  and  there  was  no  secretion.  The  second  opera- 
tion consisted  in  cutting  down  and  getting  this  focus,  the  tuber- 
culous infection  in  the  kidney.  Now  the  interesting  thing  is  this, 
that  during  that  operation  we  demonstrated  that  the  first 
abscess  that  was  opened  was  a  tuberculous  empyema  —  that  the 
focus  in  the  kidney  had  ruptured  through  the  diaphragm  and 
infected  the  pleural  cavity,  producing  a  tuberculous  empyema. 
That  is  the  second  interesting  feature.  The  first  is  an  autone- 
phrectomy  and  clearing  up  of  the  bladder  condition;  the  second 
is  a  tuberculous  empyema  as  a  complication  of  tuberculosis  of  the 
kidney,  and  the  third  is  that,  in  spite  of  the  care  which  we  used  at 
the  operation  in  avoiding  injury  to  the  peritoneum,  an  intestinal 
fistula  developed  following  the  operation,  and  he  died  about 
five  days  following  the  second  operation. 

Dr.  R.  W.  Staley,  Cincinnati:  There  is  one  phase  of  this 
subject  of  tuberculosis  that  I  would  like  to  get  a  little  definite 
information  on,  and  that  is  to  what  extent  can  you  expect  ameli- 
oration of  the  bladder  symptoms  in  very  badly  involved  cases 
after  removal  of  the  kidney?  In  the  small  number  of  cases  that 
I  have  had  it  has  been  my  misfortune  that  the  distressing  bladder 
symptoms  did  not  clear  up,  although  all  the  routine  methods  of 
bladder  treatment  were  used.  Every  one  of  them  was  badly 
involved  in  the  first  place,  and  was  left  with  just  as  bad  bladder 
symptoms  after  the  nephrectomy  as  before. 

Dr.  Guy  L.  Hunner,  Baltimore:  I  have  an  idea  that  these 
bladder  symptoms  depend  largely  upon  the  presence  of  a  thick- 
ened ureter.  Of  course,  if  we  do  a  nephro-ureterectomy  right 
down  to  the  bladder  some  of  those  cases  go  on  with  their  dis- 
agreeable bladder  symptoms  for  two  or  three  years,  and  it  takes 
a  great  deal  of  patience  on  the  part  of  the  patient  and  on  the  part 
of  the  physician  to  overcome  them,  but  my  experience  is  that 
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they  finally  get  well.  I  follow  them  up  always,  where  they 
have  the  bladder  symptoms  and  have  any  lesion  of  the  bladder, 
with  instillations  of  bichloride  of  mercury  1/10,000  to  1/5,000, 
or  as  strong  as  they  can  stand  it,  once  or  twice  a  week. 

It  is  rather  interesting,  I  think,  to  speculate  on  how  much  of 
the  bladder  symptoms  are  really  due  to  the  ureter  peristaltic 
wave.  We  have  just  heard  Dr.  Fowler  give  his  impression  as 
to  the  symptoms  being  due  to  the  character  of  the  urine  from 
the  diseased  side,  but  I  feel  convinced  that  a  good  deal  of  that 
pain  is  a  referred  nerve  pain  because  of  the  diseased  painful  ureter. 

In  this  connection  I  had  an  interesting  case  in  my  office  the 
other  day.  Fourteen  years  after  nephrectomy  for  a  stone  in 
the  kidney  the  ureteral  orifice  was  still  opening  and  closing  regu- 
larly. It  looked  for  all  the  world  like  a  normally  functioning 
ureter.  Of  course,  there  was  nothing  coming  out  of  the  ureter. 
If  that  is  true  with  the  normal  ureter,  I  think  it  is  fair  to  assume 
that  in  these  diseased,  thickened  ureters  the  peristaltic  waves  go 
on,  creating  a  nerve  disturbance  in  the  ureter,  the  symptoms  being 
referred  to  the  bladder. 

As  to  the  diagnosis  of  these  so-called  dead  or  functionless 
kidneys,  I  think  we  are  probably  helped  more  by  palpation  of 
the  thickened  ureter  than  by  any  other  one  diagnostic  feature. 
Of  course,  occasionally  we  get  a  stricture  of  the  ureter  about  the 
pelvic  region  that  feels  very  much  like  the  thickening  of  tubercu- 
losis, or  at  least  suggests  it,  and  we  get  that  same  suggestion 
occasionally  where  there  is  a  stone  in  the  ureter,  particularly  if 
there  has  been  a  good  deal  of  chronic  infiltration  about  the  stone, 
but  there  is  something  characteristic  about  the  bead-like  thicken- 
ing of  the  tuberculous  ureter  that  I  think,  with  experience,  is 
rather  different  —  we  cannot  explain  it,  but  we  can  differentiate 
where  we  have  an  opportunity  to  examine  the  different  forms 
of  thickening. 

I  have  been  particularly  interested  in  a  class  of  cases  where 
there  is  apparently  bilateral  tuberculosis  of  the  kidneys  —  that 
is,  if  we  were  to  go  on  the  findings  in  the  ureter.  In  other  words, 
the  diseased  side  is  thickened  and  the  thickening  has  gone  across 
the  base  of  the  bladder  and  apparently  through  transmission  by 
the  lymphatics  has  thickened  the  ureteral  tissues  on  the  well  side. 
In  three  of  my  own  cases  I  have  been  unable  to  catheterize  the 
better  side,  but  have  been  able  to  get  in  perfectly  easily  on  the 
bad  side,  which  yields  practically  useless  urine.  In  spite  of  that, 
by  finding  that  the  patient  is  in  fairly  good  health,  and  getting 
good  urine  transvesically  and  being  able  to  catheterize  the 
worse  side  and  finding  that  there  is  no  function  of  value  there,  I 
have  removed  the  bad  kidney  and  fin?lly  had  the  other  side  clear 
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up  so  that  it  could  be  easily  catheterized,  showing  that  the  thick- 
ening was  a  secondary  affair. 

Dr.  V.  C.  Pedersen,  New  York:  I  recently  had  a  case 
referred  to  me  by  Dr.  Benjamin  T.  Tilton,  similar  to  those 
described  by  Dr.  Hunner.  Four  years  previous  to  my  seeing  her 
she  had  had  a  nephrectomy  done  on  one  side.  A  definite  diagnosis 
was  not  obtainable.  It  was  done  in  one  of  the  other  hospitals 
in  the  city.  Seemingly  the  kidney  was  adherent  and  the  opera- 
tion very  difficult.  When  we  saw  her  she  was  having  rather 
many  bladder  symptoms,  but  not  quite  so  severe  in  degree  as 
one  would  expect  in  the  condition  Dr.  Staley  alluded  to,  namely, 
when  the  tuberculous  process  seems  to  continue  in  the  bladder. 
I  cystoscoped  her  very  easily,  and  found  a  comparatively'  normal 
bladder,  without  any  definite  signs  of  a  healed  tuberculosis 
or  the  damage  of  a  previous  severe  cystitis.  But  the  ureter  on 
that  side  was  obviously  thickened,  and  in  attempting  to  catheter- 
ize  it  I  failed.  In  her  loin  under  the  twelfth  rib  was  a  sinus 
which  had  healed  at  times  and  opened  at  times,  so  that  for  four 
years  she  had  had  a  relapsing  sinus  in  the  loin.  The  surgeon  who 
had  done  the  original  operation  told  her  that  nothing  could  be 
done  for  her.  The  woman  was  x-rayed,  and  we  found  a  shadow 
in  that  region,  which  was  due  to  the  fact  that  the  sinus  and  what 
was  left  of  the  kidney  pelvis  had  been  filled  with  bismuth.  We 
decided  to  see  what  could  be  done  to  take  out  what  was  left  of 
the  ureter.  We  at  that  time  supposed  that  undoubtedly  a  portion 
of  the  ureter  had  been  taken  out  at  the  original  operation.  An 
incision  was  made  in  the  loin,  Dr.  Tilton  doing  the  operation  and 
I  assisting,  in  the  region  recommended  by  Lilienthal  of  New  York 
for  taking  out  the  ureter  in  tuberculosis  of  the  kidney  extra- 
peritonea  Uy.  The  ureter  was  located,  traced  down  to  the  bladder, 
and  found  to  be  filled  with  a  peculiar,  gelatinous  mass,  which  we 
subsequently  recognized  to  be  bismuth.  This  ureter  was  next 
traced  up  to  the  original  position  of  the  kidney  and  the  sinus- 
bearing  part  of  the  skin  was  excised,  with  this  adherent  inflam- 
matory mass,  and  also  the  entire  ureter  from  its  implantation 
into  the  bladder  attached  to  it.  Now  here  was  a  case  that  may 
not  have  had  tuberculosis  originally.  There  was  not  anything 
very  definite  in  the  ureter  that  we  could  see,  after  cleaning  out  the 
bismuth,  to  suggest  tuberculosis,  but,  at  any  rate,  she  had  had 
a  severe  ureteropyelonephritis  and  did  suffer  through  those 
four  years  more  or  less  with  her  vesical  symptoms.  I  would  be 
inclined  to  agree  with  Dr.  Hunner  that  a  great  many  of  those 
cases  that  show  bladder  symptoms  are  not  due  to  the  bladder 
process  per  se  alone,  but  also  to  a  continuation  of  the  process  in 
the  ureter  remaining  behind. 


Specimen  of  Dr.  Y.  C.  Pedersen's  Case  of  Ureter,   Pelvis,  and 
Chronic  Pyelodermal  Sinus,  Before  Opening  Entire  Tract 
(G ,  Nov.  25,  1914). 

Ureter  from  the  bladder  to  the  pelvis  thence  to  the  skin,  which 
was  removed  wide  of  the  sinus.  A  ureteral  catheter  has  been  passed 
from  the  bladder  end  of  the  ureter  below  through  the  sinus  above. 
The  arrow  points  to  the  remainder  of  the  pelvis  of  the  kidney. 


Specimen  of  Dr.  V.  C.   Pedersen's  Case  of  Ureter,  Pelvis,  and 

Pyelodermal  Sinus,  After  Opening  Entire  Tract. 

(G ,  Nov.  25,  1914). 

Ureter,  pelvis  and  sinus  with  ureteral  catheter  in  situ.  The  sinus 
has  been  divided  throughout  down  to  and  including  the  wall  of  the 
pelvis,  whose  upper  limit  is  shown  by  the  probe.  The  isthmus  of 
the  ureter  and  the  lower  half  of  the  pelvis  have  been  left  intact. 
The  ureter  has  been  divided  throughout  its  length  with  the  excep- 
tion of  about  one  inch  of  the  vesical  end.  In  this  interval  the  ureteral 
cavity  is  plainly  seen.  The  shaggy  appearance  is  due  to  bismuth 
paste,  which  was  found  in  the  ureter,  pelvis,  and  sinus. 
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Dr.  Kilbane,  dosing:  The  obstruction  in  practically  all  of 
our  cases  was  low  down.  One  case  had  an  obstruction  that  we 
were  able  to  put  a  catheter  up  seven  inches.  Most  ot  them  were 
three  cm.  In  a  considerable  number  of  these  cases  the  bladder 
opening  was  absolutely  normal,  except  that  I  could  not  find  the 
opening  of  the  ureter  on  the  infected  side,  and  the  diagnosis  in 
each  of  these  cases  was  confirmed  by  the  observation  of  that  side 
for  a  long  period  after  indigo-carmine  or  some  other  coloring 
matter  had  begun  to  be  excreted  from  the  opposite  side.  In 
all  of  those  cases  when  you  cannot  catheterize  the  ureters  the 
question  arises  whether  the  fault  is  with  the  technic  or  with 
the  function  of  the  kidney,  and  we  always  verify  that  in  those 
cases. 

As  to  cases  with  intermission  of  symptoms,  we  have  seen  a  good 
many.  One  case  had  symptoms  while  at  law  school  several  years 
ago.  He  was  treated  and  the  symptoms  passed  off.  Then  he 
began  to  have  his  old  trouble  of  frequency  of  urination.  He  was 
finally  referred  to  me,  and  lots  of  tubercle  bacilli,  blood  and  pus 
were  found  in  the  urine.  He  had  a  stricture  in  his  urethra  that 
admitted  only  a  filiform  at  first,  and  I  dilated  that  until  he  took 
a  No.  14  single  catheterizing  cystoscope,  and  through  that  I  was 
able  to  catheterize  each  ureter  separately,  which  was  a  decidedly 
difficult  procedure,  working  through  that  small  instrument.  The 
urine  from  one  side  was  perfectly  clear.  On  the  opposite  side 
the  tuberculous  kidney  was  entirely  destroyed.  But  he  had  some 
tubercle  bacilli  in  that  and  some  pus.  In  the  urine  from  the 
bladder  he  had  more  pus  and  tubercle  bacilli  than  from  the 
tuberculous  kidney.  He  had  very  much  more  blood  and  pus  in 
the  urine  voided  by  himself  than  he  had  in  the  urine  that  came 
from  above.  Strange  to  say,  his  symptoms  all  cleared  up  after 
operation.  That  was  three  or  four  years  ago.  Why,  I  do  not 
know.  I  never  can  tell  any  difference,  whether  the  symptoms 
are  going  to  clear  up  or  not.  Sometimes  they  do  and  sometimes 
they  do  not.  That  is  all  I  know  about  it.  I  have  never  found 
anything  on  which  to  base  a  judgment  as  to  what  was  going 
to  happen  after  a  kidney  is  removed.  I  might  say  that  just 
recently,  within  the  past  six  weeks,  three  old  cases  each  of  about 
five  years'  duration  have  returned  —  that  is,  five  years  since  the 
nephrectomy  —  and  those  cases  have  all  had  symptoms  more 
or  less  persistent  since  the  operation.  All  three  now  have  a 
tuberculous  infection  of  the  other  kidney. 

We  may  find  some  excuse  for  Dr.  Fowler's  case  that  was  cured 
by  Christian  Science.  We  are  not  always  clear  ourselves  that  a 
patient  is  cured  of  renal  tuberculosis.  At  a  meeting  I  heard  a  man 
say  that  he  had  cured  a  case  of  renal  tuberculosis  by  a  certain 
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method  of  treatment,  and  he  did  not  offer  any  more  proof  of  cure 
than  the  Christian  Scientists  did  in  Dr.  Fowler's  case.  The 
patient  had  probably  had  a  tuberculous  kidney  with  occlusion 
of  the  ureter  and  relief  of  symptoms  for  the  time  being,  and  yet 
that  case  was  reported  by  a  man  who  should  not  have  done  it  — 
I  mean  by  a  qualified  medical  practitioner  —  as  a  cured  case 
of  renal  tuberculosis.  It  might  not  have  done  any  harm  in  that 
case,  but  it  is  an  excuse  for  physicians  and  patients  to  get  an 
erroneous  idea  as  to  what  may  be  done  with  a  tuberculous  kidney. 
I  do  not  think  many  of  them  are  cured  outside  of  nephrectomy. 

As  to  the  frequency  and  urgency  of  urination  being  due  to 
disease  in  the  ureter,  I  do  not  know.  Quite  recently  we  had  a 
case  in  a  young  woman  in  whom  the  ureter  was  removed  only 
part  way  down  at. the  time  the  nephrectomy  was  done.  She 
returned  to  the  hospital  complaining  of  the  persistence  of  the 
frequency  and  urgency  of  urination,  and  at  my  suggestion  Dr. 
Beck  then  took  out  the  remainder  of  that  ureter  clear  down  to 
the  bladder,  with  some  improvement  in  the  patient's  symptoms 
afterwards,  but  after  she  had  been  up  and  around  for  a  while 
those  symptoms  all  returned.  That  ureter  was  entirely  removed. 
Now  there  may  have  been  something  in  the  other  kidney,  but 
we  do  not  know.  The  bladder  was  practically  normal,  with  no 
lesions  of  any  kind,  not  even  spots  of  congestion  that  I  could 
recognize  with  the  cystoscope. 

Another  case  that  comes  to  my  mind  was  a  case  that  had  the 
same  symptoms  as  the  others,  nothing  to  be  seen  on  cystoscopic 
examination,  but  at  operation  there  were  found  some  retroperi- 
toneal tuberculous  glands.  Evidently  they  were  the  cause  of  the 
frequency  and  urgency  in  that  case. 

Dr.  Caulk,  closing:  Just  two  points.  One  is  with  reference 
to  the  bladder  after  nephrectomy.  I  have  probably  been  rather 
fortunate.  In  about  fifteen  or  eighteen  cases  I  have  never  been 
particularly  bothered  with  a  tuberculous  bladder  after  nephrec- 
tomy, even  after  leaving  quite  a  bit  of  ureter  in.  One  case, 
however,  resisted  all  sorts  of  treatment,  bichloride,  carbolic, 
gomenol,  etc.  She  finally  cleared  up  under  applications  of  the 
high-frequency  current. 

The  point  that  Dr.  Hunner  brought  up  about  the  ureteral 
peristalsis  has  been  an  interesting  thing  to  me.  I  have  seen  one 
case  following  a  stone  operation  in  which  the  kidney  was  removed, 
where  the  ureteral  contractions  were  observed  two  years  after 
nephrectomy.  I  have  not  seen  them  after  nephrectomy  for 
tuberculosis,  and  it  seems  to  me  that  is  should  not  be  so  liable 
to  occur,  owing  to  the  musculature  being  replaced  by  connective 
tissue  interferring  with  or  destroj'ing  ureteral  peristalsis. 


INSUFFICIENCY  AT  THE  URETERO-VESICAL 
JUNCTION. 


HERMAN  L.  KRETSCHMER  AND  JAMES  R.  GREER, 
CHICAGO.  ILL. 


Cases  of  dilatation  of  the  upper  urinary  tract  due 
to  obstructive  lesions  are  not  uncommon,  and  when 
dilatation  is  found  associated  with  one  or  another  of 
the  various  lesions,  producing  obstruction,  there  is 
no  difficulty  in  explaining  cause  and  effect.  The  les- 
ions of  the  ureter  met  with  under  such  circumstances 
may  be  found  within  its  lumen,  such  as  stones, 
stricture,  tumor,  kinks,  etc.,  or  the  lesions  may  be 
found  outside  of  the  ureter,  such  as  abdominal  tumors, 
various  uterine  and  ovarian  tumors,  pregnancy  (?) 
and  so  on.  Not  infrequently  the  lesion  exists  further 
down  in  the  urinary  tract,  as  for  example  in  the 
prostate,  vesicles  or  urethra. 

Marked  dilatations  of  the  urinary  tract  occurring 
without  the  presence  of  obstructive  lesions  and  in 
the  absence  of  lesions  of  the  central  nervous  system 
are  very  rare,  and  up  to  the  present  time  their  patho- 
genesis is  unknown. 

The  case  we  wish  to  present  is  considered  worthy  of 
report  for  the  following  reasons : 

(1)  The  rare  occurrence  of  this  condition. 

(2)  The  scarcity  of  case  reports  in  the  literature. 

(3)  The  obscure  and  indefinite  factors  mentioned 
in  the  case  reports,  as  bearing  on  the  aetiology. 

G.  D.  S.,  male,  age  20.  First  seen  November 
28,    1913.     In    December,   1911,  he    passed    a    life 
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insurance  examination.  The  patient  stated  that  in 
October,  1912,  he  was  in  a  push  ball  contest,  three 
days  after  an  attack  of  the  "grippe."  Several  days 
following  the  game  he  felt  tired  and  seemed  unable 
to  get  rested. 

The  physician  whom  he  consulted  at  this  time 
told  him  he  had  fever  (102°)  and  that  there  was  pus 
in  the  urine.  This  illness  lasted  about  a  week,  during 
which  time  pus  was  continually  present  in  the  urine. 
The  following  spring  he  felt  well  enough  to  play 
baseball  with  the  University  team. 

At  the  time  of  admission  there  were  no  urinary 
symptoms,  the  patient  seeking  relief  for  the  pyuria. 

Physical  Examination.  The  patient  is  a  well 
developed  and  nourished  young  man,  of  light  frame. 

Head  and  Neck.  Eyes  react  to  light  and  accommo- 
dation, movements  normal.  Facial  movements  nor- 
mal. Mouth :  tongue  protrudes  in  mid-line,  no  tremor. 
Pea-sized  polyp  to  left  of  raphe  near  tip.  Teeth  in 
fair  condition.  Throat  slightly  reddened.  Neck: 
a  few  shot-  to  pea-sized  glands  on  each  side. 

Chest.  Lungs  negative;  heart  negative,  no  mur- 
murs or  thrills,  pulse  regular. 

Abdomen.  Liver,  spleen,  left  kidney,  right  kidney 
(?), — not  palpable.     Inguinal  glands  pea-sized. 

Genitals.     Negative. 

Extremities.  Arm:  epitrochlear  glands  on  both 
sides  are  palpable.  Leg:  no  scars,  oedema,  Babinski 
or  clonus.     Knee  jerk  present. 

Rectal  Examination.     Negative. 

Blood  Examination.  Erythrocytes,  5,380,000;  leu- 
cocytes, 11,200;  haemoglobin  (Dare),  78%.  Central 
nervous  system  negative. 

Because  of  the  subsequent  developments  in  this 
case,  special  examination  of  his  central  nervous 
system  was  made  for  us  by  Dr.  James  B.  Herrick, 
who  reported  negative  findings,  as  far  as  any  demon- 
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strable   lesions   of   the   central   nervous   system   are 
concerned. 

Cystoscopic  Examination,  January  3,  1914.  There 
was  a  generalized  trabeculization  of  the  bladder. 
Internal  urethral  orifice,  negative.  Both  ureteral 
orifices  were  enormously  dilated.  Mild  cystitis 
present. 

Ureteral  Catheterization.  The  catheters  passed 
all  the  way  up  into  the  pelvis  of  each  kidney  without 
obstruction.  On  one  side  two  No.  6  catheters  were 
inserted,  and  there  appeared  to  remain  room  enough 
for  two  more.  Pus  was  found  in  the  urine  from  both 
kidneys.  Pure  culture  of  Staphylococcus  albus  on 
both  sides.    Examinations  for  T.  B.  were  negative. 

Phenolsulphonephthalein  Test.  Time  of  appear- 
ance, 21  minutes.     Total  output,  61%. 

Phenolsulphonephthalein  Test;  Intravenous  Injec- 
tion. Time  of  appearance,  left  side,  7  minutes;  right 
side,  8  minutes. 

Output,  left,  20% ;  output  right,  13% ;  for  30  min- 
utes collection. 

Urinalysis  (March,  15, 1914).  Clear,  amber,  1012, 
nucleo-albumin-j-  serum  albumin  +  sugar  none.  Mi- 
croscopical examination  shows  the  presence  of  hyaline 
and  granular  casts.     Erythrocytes  and  leucocytes. 

X-Ray  Examination.  X-ray  examination  for  stone 
was  negative. 

Wassermann  Test.     Wassermann  test  negative. 

Because  of  the  cystoscopic  appearance  of  the 
ureteral  orifices  a  provisional  diagnosis  of  bilateral 
dilatation  of  the  upper  urinary  tract  was  made. 
It  was  then  decided  to  verify  this  diagnosis  by  obtain- 
ing a  pyelogram  of  both  kidneys,  which  was  carried 
out  in  the  following  manner;  the  patient  was  asked 
to  void.  Eight  ounces  of  a  20%  solution  of  cargentos 
were  injected  into  his  bladder  through  a  soft  rubber 
catheter.    The  patient  was  placed  in  a  prone  position 
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on  the  x-ray  table.  He  was  then  asked  to  urinate, 
at  the  same  time  compressing  the  urethra.  After 
the  patient's  continued  attempts  to  void  with  his  ure- 
thra compressed,  an  x-ray  picture  was  taken  (Fig.  1). 
This  shows  that  the  cargentos  solution  has  found 
its  way  into  both  kidneys,  that  the  ureter  is  inserted 
at  the  lowest  part  of  the  enormously  dilated  kidney 
pelvis,  and  that  both  ureters  are  very  much  dilated. 
The  right  ureter  and  pelvis  seem  to  be  much  more  di- 
lated than  the  left.  A  large  amount  of  cargentos 
can  be  seen  in  the  patient's  bladder.  Of  interest  is  the 
uretero-pelvic  junction.  The  insertion  of  the  ureter 
into  the  most  dependent  part  of  the  pelvis  excludes 
any  local  obstructive  condition. 

In  a  review  of  the  literature  at  our  command,  we 
have  found  reports  of  sixteen  similar  cases: 

Case  I.  J.  B.  Clark,  widow,  age  50.  Duration  of 
illness,  four  weeks.  Nocturnal  frequency  of  urination. 
Some  incontinence  and  cloudiness  of  urine. 

Cystoscopy.  The  right  ureter  was  markedly  dilated. 
The  left  ureter  was  dilated,  but  less  so  than  the  right. 
Diagnosis  made  by  filling  the  bladder  with  collargol 
and  allowing  the  same  to  find  its  way  into  the  kidneys, 
as  proven  by  the  radiograph. 

Case  II.  Bacharach.  Female,  age  27.  History  of 
urinary  disturbance  since  early  childhood.  At  the  age 
of  15  had  to  strain  for  half  an  hour  before  she  could  get 
the  urine  started. 

Cystoscopy.  Left  ureter  was  slit-like  in  appearance. 
Right  ureter  dilated.  Diagnosis  made  by  filling  the 
bladder  with  collargol,  which  found  its  way  into  the 
right  kidney,  and  proven  by  radiograph.  Treatment: 
nephrectomy. 

Case  III.  Bacharach.  Female,  age  16.  Up  to 
the  age  of  14  the  patient  had  had  enuresis.  Since 
then  has  had  difficult  urination.    Following  a  cold,  she 
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Fig.  1. 

Shows  the  bladder,  ureters  and  kidneys   distended   with   cargentos 
solution.      The  right  ureter  is  more  distended  than  the  left. 
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had  burning  on  urination  and  turbid  urine.  At  the 
time  of  her  admission,  she  was  voiding  once  every 
10  minutes.  For  the  past  eight  days  she  has  not  been 
able  to  void  at  all. 

Cystoscopy.  Trabeculization  of  the  bladder. 
Marked  cystitis.  Both  ureteral  orifices  were  enor- 
mously dilated.  CoUargol  was  placed  in  the  bladder, 
and  found  its  way  into  the  kidneys  on  both  sides,  as 
proven  by  radiograph. 

Case  IV.  Israel.  Female,  age  32.  After  her 
first  confinement  she  had  frequency,  haematuria, 
and  bladder  cramps.  Patient  had  repeated  attacks 
of  bladder  disturbances;  finally  developed  pains  in 
both  kidneys.  Cystoscopy  showed  dilatation  of  both 
ureteral  orifices.     Right-sided  nephrectomy. 

Case  V.  Israel.  Female,  29.  Left-sided  renal  colic, 
haematuria,  pain  in  the  bladder,  and  a  more  or  less 
constant  desire  to  urinate.  Cystoscopy  showed  no 
dilatation  of  the  ureteral  orifices.  Nephrectomy. 
(This  case  and  one  of  the  cases  of  Legueu  and  Papin 
are  the  only  ones  of  the  recorded  cases  in  which  the 
so-called  "atonic  dilatation"  of  the  ureter  was  present 
without  cystoscopic  changes  in  the  ureteral  orifices 
and  the  bladder.) 

Case  VI.  Federov.  Male.  At  the  age  of  14 
he  had  had  complete  retention  of  urine.  Removal 
of  a  stone  by  ureterotomy.  At  the  age  of  25,  had 
attacks  of  right-sided  pain,  associated  with  haematuria. 
Cystoscopy  revealed  a  dilated  ureteral  orifice.  Partial 
resection  of  kidney  and  ureter.  Sections  of  dilated 
ureter  showed  an  absence  of  muscle  fiber. 

Case  VII.  Federov.  Female,  age  19.  Three 
weeks  after  her  last  pregnancy,  the  patiept  had  at- 
tacks of  chills,  fever,  and  abdominal  pain.  Two  weeks 
before  admission,  pain  and  swelling  in  the  region  of 
the  right  kidney.    Nephrectomy. 
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Case  VIII.  A.  Weiser.  (Post-mortem  report.) 
Male,  age  20.  The  post-mortem  report  was  as  follows: 
bilateral  polycystic  kidneys;  enormous  dilatation 
of  both  kidney  pelves,  ureters  and  the  bladder, 
without  any  obstruction.  Both  ureteral  orifices  easily 
admitted  two  fingers. 

Case  IX  and  X.  Voelcker.  Two  cases,  both  in 
women.  These  patients  came  seeking  treatment  for 
an  existing  cystopyelitis.  Cystoscopically,  the  ureteral 
orifices  were  dilated.  The  bladder  was  filled  with 
collargol,  and  the  patients  were  asked  to  void,  at 
the  same  time  pressure  was  exerted  at  the  external 
urethral  orifice  with  the  finger.  The  radiograph 
showed  the  entire  urinary  tract  filled  with  collargol 
solution;  due  to  insufficiency  of  the  ureter o-vesical 
valve. 

Cases  XI,  XII,  XIII.  Legueu  and  Papin.  These 
three  cases  were  cystoscoped  and  enlargement  of  the 
ureteral  orifices  found.  In  one  case  one  of  the  ureters 
was  as  large  as  a  50-centime  piece,  and  in  the  other 
two  they  were  still  larger.  Collargol  was  injected 
into  the  bladder  and  a  radiograph  taken,  and  in  the 
three  cases  the  entire  urinary  system  was  filled  with 
the  collargol.  In  another  case,  which  in  the  ureteral 
orifice  was  not  dilated,  collargol,  however,  appeared 
in  the  ureter. 

Cases  XIV  and  XV.  Halle,  in  discussing  the  paper 
of  Legueu  and  Papin,  reported  two  cases  which  oc- 
curred in  children  aged  5  and  6  respectively. 

Case  XVI.  Buerger.  Male,  aged  8.  Residual 
of  four  or  five  ounces,  although  micturition  appeared 
normal.  Cystoscopy  revealed  dilatation  of  both 
ureteral  orifices.  Dilatation  of  upper  urinary  tract 
proven  by  radiograph,  after  having  first  placed  argyrol 
solution  into  the  bladder,  which  found  its  way  into  the 
kidneys. 
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Pathogenesis. 

Four  theories  have  been  advanced  to  explain  the 
occurrence  of  this  condition: 

I.  Israel,  in  his  report  of  similar  cases,  has  used 
the  term  "atonic  dilatation  of  the  ureter."  In  his 
first  case  the  dilatation  involved  primarily  the  ureters, 
the  pelves  being  involved  to  a  less  extent.  His  ex- 
planation of  the  occurrence  of  this  condition,  without 
the  presence  of  an  organic  obstruction  to  the  urinary 
flow,  is  as  follows:  "He  believes  that  dynamic  causes 
can  produce  the  same  Stauungserscheinungen  as 
can  organic  causes.  The  dynamic  Ahflusshindernis 
in  this  case  consisted  of  the  irritability  of  the  bladder, 
resulting  in  frequent  attempts  to  void,  associated 
with  a  spasm  of  the  sphincter.  In  spite  of  the  intense 
pressing,  only  a  few  drops  were  voided,  and  at  times 
nothing  at  all.  As  a  result  of  these  conditions  there 
occurred  a  marked  increase  in  the  intravesical  pres- 
sure, which  occurred  at  frequent  intervals,  and  pre- 
vented a  regular  emptying  of  the  ureter  into  the 
bladder.  Israel  believes  that  the  cause  of  the  entire 
process  was  due  to  an  injury  of  the  bladder,  following 
a  forceps  delivery."  In  Israel's  second  case,  atonic 
dilatation  and  elongation  of  the  ureter  were  found  at 
the  time  of  operation,  and  he  was  unable  to  determine 
the  cause  therefor. 

II.  Federov  explains  the  hydronephrosis  in  his 
first  case  as  being  due  to  atony  of  the  ureter,  which 
latter  condition  was  called  forth  by  Stauungserschein- 
ungen in  the  kidney  pelvis  and  ureter.  All  of  these 
conditions  were  first  manifest  when  the  stone  lodged 
in  the  ureter.  That  these  conditions  of  stasis  recurred, 
is  proven  by  the  recurrent  attacks  of  haematuria. 
As  a  result  of  this  stasis  there  was  a  gradual  dis- 
appearance of  the  muscular  elements  of  the  ureter 
and  pelvis,  which  were  replaced  by  scar  tissue.  Fol- 
lowing  this,   the   ureter   and  renal    pelvis  lost  their 
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elasticity  and  power  through  peristalsis  to  propel 
the  collecting  urine  into  the  bladder.  Lastly,  complete 
atony  of  the  ureter  set  in  and  the  fluid  could  not  be 
emptied  from  the  hydronephrotic  sac.  In  the  second 
case,  Federov  explains  the  hydropyonephrosis  as 
being  due  to  the  atony  of  the  ureter  and  states  that 
the  atony  is  due  to  the  stasis  of  the  urine  in  the 
kidney. 

III.  Bacharach  believes  that  in  his  two  cases,  the 
primary  cause  of  the  atony  of  the  ureter  must  have 
been  a  congenital  insufficiency  of  the  ureteral  sphincr 
ter,  rather  than  an  ascending  infection,  which  he  thinks 
was  secondary.  Another  factor  by  means  of  which  his 
cases  differed  from  the  others  in  the  literature,  was  that 
in  both  cases  complete  or  incomplete  retention  was 
present,  an  occurrence  which  was  not  noted  in  the 
recorded  cases.  This,  he  believes,  is  a  further  argu- 
ment in  favor  of  the  insufficiency  of  the  muscular 
elements  of  the  urinary  tract.  Halle  believes  this 
condition  to  be  of  congenital  origin.  Legueu  and  Papin 
believe  that  in  their  cases  the  cause  of  this  condition 
must  have  been  congenital,  because  their  cases 
were  young  individuals  and  without  any  antecedent 
urinary  trouble.  In  one  case  a  stone  was  found, 
which,  after  removal,  proved  to  be  of  secondary 
formation.  In  one  case  an  operation  had  been 
performed  on  the  genitalia  which  preceded  the 
urinary  difficulty,  and  which  did  not  explain  the  con- 
dition. 

In  our  case  there  was  no  history  of  previous  urinary 
disturbance,  and  no  evidence  to  show  that  he  had  had 
any  inflammatory  condition  in  his  urinary  tract. 
Just  prior  to  the  onset  of  his  trouble  he  passed  an 
examination  for  a  life  insurance.  There  was  no  history 
of  trauma,  such  as  was  present  in  Israel's  case.  There 
were  no  urinary  symptoms  present  at  the  time  of 
admission  to  the  hospital. 
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IV.  Karaffa-Korbut,  as  a  result  of  his  animal 
experiments,  believes  that  in  some  cases  atony  of  the 
ureter  is  a  result  of  an  inflammatory  process  (ureter- 
itis ascendens)  and  that  it  can  lead  to  pyelectasia 
and  hydronephrosis.  This  fact  is  questioned  by 
Bacharach,  who  was  unable  to  find  any  evidence  of 
inflammatory  changes  in  the  ureter  which  he  obtained 
by  surgical  operation. 

Hagner  of  Washington,  a  short  time  ago,  reported 
four  cases  of  regurgitation  of  fluid  from  the  bladder 
into  the  kidneys  with  ureteral  catheters  in  situ,  so 
that  the  coUargol  solution  which  had  been  placed 
into  the  bladder  syphoned  out  of  the  ureteral  cathe- 
ters. Hagner  believes  that  this  phenomenon  occurs 
only  in  chronic  inflammatory  diseases  of  the  ureteral 
orifices,  and  is  produced  by  infiltration  and  cicatricial 
formation  in  this  region,  which  causes  a  destruction 
of  the  valve-like  arrangement  in  the  normal  ureteral 
orifices.  With  his  views  we  are  in  perfect  harmony; 
regurgitation  of  fluid  through  diseased  ureters  has 
been  recorded,  and  has  also  been  seen  after  cases  of 
nephrectomy  for  tuberculosis.  It  is  obvious,  there- 
fore, that  the  cases  described  by  Hagner  do  not  be- 
long to  the  group  of  cases  under  discussion. 

Diagnosis. 

In  the  cases  reported  prior  to  the  advent  of  the  pye- 
lograph,  the  diagnosis  was  made  at  the  time  of 
operation  (Israel,  Federov).  In  all  of  the  recently 
reported  cases,  the  diagnosis  was  made  by  cysto- 
pyelography,  —  that  is,  by  filling  the  bladder  with  a 
solution  of  one  of  the  newer  silver  salts,  and  allowing 
it  to  find  its  way  past  the  uretero-vesical  valve  and 
on  up  into  the  kidney.  Voelcker,  as  did  we,  forced 
the  fluid  into  the  kidneys  by  having  the  patients 
urinate  against  pressure. 
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In  most  of  the  cases  the  condition  was  found  present 
on  both  sides  (Clark,  Bacharach,  Israel,  Federov, 
Voelcker,  Legueu  and  Papin,  Buerger,  and  in  our  case). 

The  method  of  filling  the  upper  urinary  tract  by 
placing  a  medium  opaque  to  the  Roentgen  ray,  such  as 
cargentos,  in  the  bladder  and  allowing  it  to  flow  into 
the  kidneys,  was  first  used  by  Lichtenberg  in  1909. 
This  is  the  simplest  and  most  accurate  method  we 
have  at  our  command  for  diagnosing  this  rare 
condition. 

It  has  also  been  noted,  clinically,  that  the  cargentos 
solution  can  find  its  way  into  the  ureter  in  cases  in 
which  the  ureteral  orifices  appear  normal  when  viewed 
with  the  cystoscope. 


BIBLIOGRAPHY. 

Bacharach :  Beitrage  zur  Klinischen  Chirurgie,  Band  LXXXVIII, 
Heft  2. 

Buerger:     International  Clinics,  Vol.  4,  Series  24. 

Clark:  Transactions  of  the  American  Association  of  Genito- 
urinary Surgeons,  1911. 

Federov:  Quoted  by  Karoffa-Korbut,  Folia  Urologica,  Vol.  2, 
p.  167,  1908. 

Halle:     Assoc.  Frangaise  d'Urologie,  XVII. 

Hagner:     Surgery,  Gynecology  and  Obstetrics,  October  1912. 

Israel:  Chirurgische  Klinikder  Nierenkrankheiten,  1901,  pp.  103 
and  127. 

Legueu  and  Papin:  Assoc.  Frangaise  d'Urologie,  XVII. 

Lichtenberg:  Verband  d.  Deutsch.  Gesellsch.  f.  Urologie,  1909, 
p.  349. 

Voelcker:    Centralblatt  f.  Chirurgie,  1913,  No.  28,  Beilage  p.  85. 

Weiser:     Dissertation,  Bonn  1912. 


RECTO-VESICAL  AND  ENTERO-VESICAL 
FISTUL.E. 


JOHN  H.  CUNNINGHAM,  JR. 
BOSTON. 


Recto-vesical  and  entero-vesical  fistulae  are  un- 
common conditions  and  it  is  possibly  on  this  account 
that  so  little  is  known  concerning  them.  It  is  the 
purpose  of  this  paper  to  briefly  consider  the  different 
phases  of  the  subject  and  to  record  cases  which  have 
come  under  my  care,  together  with  the  deductions  to 
be  drawn  from  the  cases  recorded  in  medical  liter- 
ature. The  presence  of  faecal  matter  in  the  urine  is 
of  quite  as  much  interest  to  the  urologist  as  to  the 
proctologist;  yet  the  subject  thus  far  has  mostly 
been  considered  in  the  literature  of  the  latter's  spe- 
cialty. That  the  condition  is  rare  is  evident  from  the 
fact  that  Pascal,  in  an  excellent  thesis  which  considered 
the  literature  of  the  subject  up  to  the  year  1900,  could 
find  but  286  cases  of  this  affection,  and  Pristavesco, 
who  searched  the  literature  from  this  date  to  1912, 
could  add  but  42  cases.  Since  that  date  I  have 
been  able  to  find  but  8  additional  cases,  making  a 
total  of  342  including  my  own  series  of  six  patients. 
Of  this  series  about  75%  of  these  cases  were  females 
and  25  %  males. 

From  the  pathological  standpoint,  when  air  and 
faecal  matter  escape  with  the  passage  of  urine  there 
can  be  no  doubt  that  a  communication  exists  some- 
where between  the  bladder  and  some  portion  of  the 
intestinal  canal,  and  cBtiologically  the  lesions  most  fre- 
quently giving  rise  to    the  condition   are    intestinal 
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diseases,  such  as  malignant  growths,  and  tuberculosis, 
rectal  ulcerations,  peri-rectal  abscesses,  diverticulitis, 
appendix  abscesses,  and  rarely  actinomycosis  and 
syphilis.  The  lesions  resulting  in  fistulae  are  less 
often  in  the  bladder,  and  when  the  primary  cause 
of  the  perforation  is  here  located  it  is  usually  the 
result  of  malignant  growths,  vesical  tuberculosis,  or 
trauma.  I  have  observed  one  case  of  tuberculosis 
of  the  seminal  vesicle  resulting  in  an  abscess  which 
perforated  into  both  the  rectum  and  the  bladder,  and 
I  have  also  observed  one  case  in  which  a  prostatic 
abscess  resulted  in  the  establishment  of  a  vesico- 
rectal communication;  but  in  most  instances  when 
a  prostatic  abscess  ruptures  into  the  intestinal  and 
urinary  tracts,  the  rupture  takes  place  into  the  urethra, 
whereby  a  recto-urethral  fistula  is  established. 
Cripps  mentions  two  cases  in  which  stone  in  the  blad- 
der may  have  been  the  cause  of  the  fistulae.  Pelvic' 
abscesses,  originating  from  perforation  of  the  recto- 
vesical septum,  and  traumatic  causes,  such  as  gunshot, 
stab  wounds,  fractures  of  the  pelvis,  and  the  now 
obsolete  method  of  tapping  the  distended  bladder 
through  the  rectum,  have  been  recorded  as  aetiological 
factors.  Earle  mentions  a  case  where  a  recto-vesical 
fistula  was  caused  by  injury  to  the  bladder  and  rectum 
in  performing  a  vaginal  hysterectomy.  Of  the  causes 
producing  the  fistulae  a  variety  of  acute  inflamma- 
tions, carcinoma,  tuberculosis  and  traumatism  are 
the  most  common,  while  actinomycosis  and  syphilis 
are  rare. 

The  location  of  the  opening  in  the  intestinal  canal 
is  most  common  in  the  rectum,  nearly  half  of  the 
collected  cases  being  in  this  structure;  the  next  most 
common  location  is  in  the  sigmoid,  and  next  in  fre- 
quency the  small  intestine  and  caecum.  The  loca- 
tion of  the  opening  in  the  bladder  is  most  frequently 
situated  in  the  region  of  the  trigone,  yet  many  cases 
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have  been  observed  to  be  on  the  posterior  wall  and  a 
few  on  the  summit  of  the  bladder.  The  fistulous 
tract  between  the  bladder  and  intestinal  canal  may  be 
a  direct  communication  or  a  long  and  tortuous  sinus. 
When  of  the  former  type  it  is  generally  the  result  of 
carcinoma  or  tuberculosis,  originating  in  either  the 
bladder  or  rectum ;  in  the  latter  it  is  more  frequently 
the  result  of  an  abscess  originating  between  the 
bladder  and  rectum  and  opening  into  these  organs, 
by  apertures  situated  at  different  levels. 

With  the  modern  means  of  diagnosis  the  differen- 
tiation of  vesico-rectal  and  urethro-rectal  fistulae  is 
not  as  difificult  as  formerly,  for  aside  from  the  fact 
that  urethro-rectal  fistulae  have  their  opening  low 
down  in  the  rectum,  often  within  the  reach  of  the 
finger,  and  recto-vesical  fistulae  high  up  in  the  bowel, 
the  examination  of  the  bladder  with  the  cystoscope, 
the  urethra  with  the  urethroscope,  and  the  examina- 
tion of  the  rectum  with  the  proctoscope  and  sigmoid- 
oscope, should  establish  the  location  of  the  opening 
without  question.  The  location  of  the  opening  in  the 
bladder  by  inspection  is  easier  of  accomplishment 
than  is  the  opening  in  the  rectum,  as  the  folds  of 
mucous  membrane  may  cover  up  the  rectal  opening, 
and  it  may  be  necessary  to  inject  the  bladder  with  a 
colored  fluid  to  observe  its  point  of  exit  in  the  rectum 
through  the  proctoscope. 

Symptomatically  the  presence  of  gas  and  faecal 
matter  in  the  voided  urine  or  the  presence  of  urine  in 
the  rectum  is  pathomnemonic ;  and  a  careful  inquiry 
into  the  history  usually  reveals  symptoms  referable 
to  pre-existing  rectal  or  bladder  affections  prior  to  the 
perforation.  After  the  perforation  has  occurred  the 
symptoms  are  generally  aggravated,  and  frequent  and 
painful  urination  dependent  upon  the  resulting 
cystitis  occurs.  If  the  faecal  matter  which  escapes 
into  the  bladder  is  in  formed  masses,  tenesmus  results. 
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Later,  secondary  general  symptoms  occur,  and  if  the 
suppurative  process  in  the  bladder  is  allowed  to  con- 
tinue, renal  infection  with  its  train  of  symptoms  takes 
place  and  may  terminate  the  patient's  life.  The 
symptoms  dependent  upon  the  presence  of  urine  in  the 
rectum  are  those  of  a  proctitis  and  are  seldom  of  much 
consequence. 

The  prognosis  must  necessarily  depend  upon  the 
nature  of  the  primary  lesion  to  which  the  fistula  is 
secondary.  It  is  naturally  most  unfavorable  in  cases 
in  which  carcinoma  or  tuberculosis  is  the  primary 
cause.  In  instances  in  which  the  communication 
is  due  to  inflammatory  or  traumatic  factors  the 
prognosis  is  far  more  favorable,  for  these  cases  are 
amenable  to  treatment  either  radical  or  palliative, 
and  in  a  small  percentage  a  spontaneous  cure  has 
been  effected. 

Treatment.  This  is  best  considered  as  operative, 
radical,  and  palliative  and  non-operative.  The  form 
of  treatment  must  depend  largely  upon  the  nature 
of  the  setiological  factor  producing  the  fistula.  When 
the  primary  cause  is  traumatism,  or  an  inflammatory 
process,  such  as  simple  ulceration,  abscess,  or  rectal 
strictures,  operative  measures  offer  much;  but  when 
the  intestino-vesical  communication  is  due  to  car- 
cinoma or  a  tubercular  process  originating  either  in 
the  bladder  or  alimentary  canal,  operative  measures 
are  less  often  followed  by  success.  In  instances 
where  the  fistula  appears  to  have  followed  the  rup- 
ture of  an  internal  abscess  or  is  due  to  tubercular 
ulcerations  or  syphilis,  spontaneous  healing  under 
appropriate  non-operative  treatment  has  been  known 
to  take  place. 

The  method  of  operative  treatment  must  depend 
primarily  upon  the  nature  of  the  pathological  process 
producing  the  fistula  and  a  determination  prior  to 
operation  of  the  location  of  the  opening  within  the 
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gut.  The  possible  operative  methods  at  our  command 
are:  (1)  Abdominal  section,  separation  of  the  intes- 
tines from  the  bladder  at  the  point  of  union,  and 
repair  of  the  opening  in  both  organs,  or  if  necessary 
a  resection  of  the  bladder  and  gut  so  as  to  include 
the  fistulous  tract,  and  repair  off  the  incisions  by  the 
method  most  appropriate  in  the  individual  case. 
This  operative  procedure  is  suitable  in  traumatic 
and  simple  inflammatory  processes  and  occasionally 
in  certain  cases  where  the  communication  is  due  to 
carcinoma  or  tuberculosis.  (2)  Perineal  operations 
through  the  vagina  or  perineal  surface  in  cases  where 
the  communication  has  been  demonstrated  to  be  low 
down  in  the  rectum.  Operations  conducted  from 
this  region  have  seldom  permitted  of  closing  the  rectal 
and  vesical  openings,  but  separation  of  the  adherent 
gut  from  the  bladder,  packing  the  wound,  draining 
the  bladder  by  a  retained  catheter,  packing  the  rectum 
above  the  rectal  opening,  and  preventing  the  bowels 
from  moving  by  a  light  diet  and  opium,  has  proven 
to  be  a  successful  method  of  dealing  with  this  condi- 
tion in  some  instances.  This  form  of  treatment, 
like  the  previous  method,  can  only  be  expected  to 
be  followed  by  success  when  the  primary  cause  of  the 
fistula  is  traumatic  or  it  results  from  the  rupture  of  an 
internal  abscess  or  simple  ulceration,  and  is  not  to  be 
undertaken  when  the  primary  cause  is  carcinoma  or 
tuberculosis.  (3)  Colotomy,  with  the  object  in  view 
of  diverting  the  flow  of  faeces  from  the  bladder.  The 
important  point  to  be  determined  before  performing 
colotomy  is  the  location  of  the  intestinal  opening, 
for  obviously  if  the  communication  is  in  the  small 
intestine  or  caecum  colotomy  would  be  of  no  value. 
By  so  diverting  the  faeces  from  the  bladder  spon- 
taneous closure  of  the  communication  has  been 
observed,  yet  this  palliative  procedure  should  be 
reserved  for  cases  where  the  communication  is  the 
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result  of  carcinoma  or  tuberculosis.  (4)  Suprapubic 
cystostomy  with  thee  nd  in  view  of  allowing  free 
drainage  for  the  fsecal  contents  of  the  bladder — this 
palliative  measure  which  has  been  seldom  employed 
should  be  reserved  for  extensive  carcinomatous 
growths  of  the  bladder  where  little  else  can  be  done 
for  the  relief  of  suffering.  The  fistulous  opening  has 
never  been  successfully  closed  by  the  suprapubic 
route. 

Non-operative  treatment  consists  solely  in  the 
employment  of  certain  measures  which  tend  to  make 
the  patient's  condition  more  tolerable.  These  non- 
operative,  palliative  measures  may  be  employed  with 
benefit  in  the  early  period  following  the  establish- 
ment of  the  communication  in  benign  cases;  but 
are  of  more  service  in  the  cases  when  the  fistula  is  due 
to  tuberculosis  or  carcinoma,  where  for  whatever 
reason  the  enumerated  forms  of  operative  treatment 
are  inadvisable.  In  cases  where  non-operative 
methods  must  be  employed  for  whatever  reason  the 
diet  should  be  of  such  a  character  as  to  leave  the  small- 
est possible  residue  and  yet  supply  the  proper  amount 
of  nutrition.  As  a  rule  an  effort  should  be  made  to 
keep  the  bowels  confined  for  several  days  and  then 
be  emptied  by  the  administration  of  such  drugs  as 
are  conducive  to  a  loose  bowel  movement,  together 
with  rectal  injections.  Daily  or  more  frequent  wash- 
ing out  of  the  bladder  is  of  much  value  in  relieving 
the  vesical  symptoms  when  the  condition  is  tuber- 
cular, and  the  addition  of  strict  hygienic  measures, 
urinary  antiseptics,  and  tuberculin,  should  be  em- 
ployed. 

In  my  series  of  six  cases,  three  were  due  to  the 
rupture  of  internal  abscess ;  two  were  females  and  the 
primary  cause  was  disease  of  the  pelvic  generative 
organs.  In  the  male  of  this  class  the  primary  cause 
was  a  prostatic  abscess,  and  in  this  case  no  operative 
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measures  were  undertaken.  This  patient  is  a  physi- 
cian and  during  the  past  ten  years  has  had  periods  in 
which  the  communication  has  been  alternately  opened 
and  closed.  A  cystitis  has  been  constantly  present 
in  some  degree  yet  not  causing  distressing  symptoms, 
and  he  has  remained  in  excellent  general  condition. 
In  one  of  the  females,  the  communication  was  attacked 
through  the  vault  of  the  vagina  and  the  opening 
permanently  closed.  The  other  female  was  operated 
upon  through  the  abdomen  while  in  a  dangerously  ill 
condition.  An  enormous  pelvic  abscess  containing 
at  least  two  quarts  of  pus  was  evacuated.  A  com- 
munication between  some  portion  of  the  bowel  and 
the  bladder  took  place  six  days  following  the  opera- 
tion; but  by  constant  bladder  drainage  and  irrigation 
through  the  abdominal  wound  the  communication 
healed  in  three  weeks. 

I  have  observed  one  case,  a  male,  in  whom  the 
communication  between  the  bladder  and  rectum  was 
tubercular.  By  strict  attention  to  diet,  hygienic 
measures  and  bladder  irrigations  the  communication 
healed  and  remained  so  for  years,  and  the  patient 
died  of  a  general  tubercular  process.  In  two  cases 
the  primary  cause  of  the  fistula  was  carcinoma,  one 
a  male,  and  one  a  female.  In  the  male  the  growth 
was  unquestionably  primary  in  the  bladder  and  a 
suprapubic  cystotomy  was  performed  simply  to 
relieve  suffering.  The  symptoms  were  considerably 
relieved,  but  the  patient  was  in  very  bad  condition 
at  the  time  of  operation  and  died  thirty-two  days 
following  the  operation.  The  remaining  case  of  this 
class  had  an  adeno-carcinoma,  primary  in  the  sigmoid, 
and  multiple  fibroids  of  the  uterus.  An  abdominal 
section  was  made;  a  hysterectomy  had  to  be  per- 
formed before  the  fistula  could  be  dealt  with.  About 
one-fourth  of  the  bladder  and  five  inches  of  the  sig- 
moid was  resected.     The  bladder  wound  was  closed 
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by  suture,  and  the  cut  ends  of  sigmoid  united  by  an 
end-to-end  anastomosis.  An  uneventful  recovery 
followed. 

The  details  of  these  cases  are  here  appended. 

It  may  occur  to  many  that  such  operations  in  the 
field  of  the  proctologist,  gynaecologist,  and  the  abdomi- 
nal surgeon  as  were  necessary  to  the  successful  opera- 
tive treatment  of  the  cases  here  mentioned  may  hardly 
be  considered  to  be  within  the  genito-urinary  sur- 
geon's province,  yet  no  one  can  dispute  the  fact  that 
the  diagnosis  of  the  condition  of  faeces  in  the  urine 
must  necessarily  command  his  attention,  and  in  my 
own  opinion  this  condition  belongs  properly  to  the 
genito-urinary  surgeon  and  he  should  be  equipped 
with  the  skill  necessary  to  relieve  the  condition. 

Case  No.  1 .  Fistula  due  to  a  pelvic  abscess.  Woman 
26,  Long  Island  Hospital,  Sept.  22,  1904.  There  was 
a  past  history  of  gonorrhoea  four  years  ago  and  again 
eight  months  ago.  Since  the  latter  infection  there 
has  been  much  pain  in  the  lower  back,  especially  in 
the  right  side;  most  marked  at  the  time  of  menstrua- 
tion, and  a  moderate  amount  of  constant  vaginal 
discharge.  During  the  past  six  months  there  has 
been  frequency  in  urination,  which  has  gradually 
increased,  and  during  the  past  week  it  has  been  every 
half  hour  during  the  day  and  night.  The  temperature 
has  been  of  a  septic  character,  rising  and  falling  be- 
tween 100°  and  102°,  with  severe  pelvic  pain.  A  vaginal 
examination  showed  a  pelvic  mass  filling  the  posterior 
vault  of  the  vagina,  which  was  extremely  tender,  and 
there  was  tenderness  and  spasm  with  some  rigidity 
of  the  muscle  in  the  lower  part  of  the  abdomen.  The 
urine  showed  a  large  amount  of  pus  and  was  in  other 
ways  the  urine  of  a  severe  cystitis. 

A  vaginal  section  evacuated  several  ounces  of  thick 
pus.  The  temperature  fell  following  the  operation 
and  the  patient's  general  condition  gradually  improved. 
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Two  days  following  the  operation  faeces  and  gas  were 
passed  by  the  urethra  and  from  the  incision  in  the 
vaginal  vault.  The  patient's  general  condition  con- 
tinued to  improve  however,  and  two  weeks  following 
the  operation  the  patient  was  again  etherized  and  a 
cystoscopic  examination  demonstrated  the  opening 
into  the  bladder  to  be  about  two  inches  above  the 
right  ureteral  orifice,  slightly  to  the  outer  side  of  per- 
pendicular line.  The  hole  in  the  rectum  could  not 
be  seen  with  the  proctoscope,  but  a  methylene  blue 
solution,  injected  into  the  bladder  while  the  procto- 
scope was  still  in  the  rectum,  was  seen  to  enter  the 
rectum  at  a  distance  of  about  six  inches  from  the  anus. 
The  opening  of  the  rectum  was  on  the  anterior  sur- 
face. The  methylene  blue  solution  also  escaped  through 
the  vaginal  incision,  which  had  contracted  so  that 
it  would  only  admit  a  large  size  probe.  The  vaginal 
sinus  was  opened  by  blunt  dissection  without  opening 
the  peritoneal  cavity,  and  through  it  a  probe  could  be 
passed  in  one  direction  into  the  rectum  and  in  another 
into  the  bladder.  The  cavity  was  swabbed  out  with 
crude  carbolic  acid  followed  by  alcohol,  and  the 
cavity  packed  with  iodoform  gauze.  The  anus  was 
dilated,  and  through  a  rectal  speculum  the  rectum 
was  wiped  with  sponges  wet  with  hydrogen  peroxide, 
and  a  rubber  tube  eight  inches  long  and  covered  with 
iodoform  gauze  was  placed  in  the  rectum  so  as  to 
cover  the  rectal  opening.  A  self-retaining  catheter 
was  placed  in  the  bladder.  The  patient  made  a  good 
operative  recovery ;  she  was  kept  on  a  liquid  diet  and 
the  bowels  were  confined  by  a  pill  opii  night  and 
morning.  The  vaginal  packing  was  not  removed 
for  three  days,  at  which  time  a  smaller  iodoform  pack- 
ing was  replaced  and  changed  daily  for  five  days,  at 
which  time  no  further  packing  was  placed  in  the 
vaginal  wound,  which  was  much  diminished  in  size 
with  but  little  discharge.     The  rectal  tube  was  re- 
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moved  on  the  tenth  day,  but  the  catheter  was  left 
in  the  bladder  and  irrigations  three  times  a  day 
of  two  ounces  of  potassium  permanganate  which  had 
been  instituted  two  days  after  operation  were  con- 
tinued .  Vaginal  douches  were  begun  after  the  packings 
in  the  vagina  were  discontinued.  The  bowels  were 
moved  on  the  twelfth  day  by  catharsis  and  an  oil 
enema,  although  there  had  been  some  escape  of 
faeces  through  the  anus  previous  to  this  time.  There 
was  no  escape  of  faecal  matter  from  the  vagina.  The 
bladder  drainage  was  discontinued  on  the  sixteenth 
day,  at  which  time  the  vaginal  wound  had  closed; 
following  the  emptying  of  the  bowels  the  bowels  were 
again  prevented  from  moving  by  large  doses  of  opium. 
The  urine  following  the  discontinuation  of  the  bladder 
drainage  still  showed  a  cystitis  of  moderate  severity. 
The  communication  between  the  bladder  and  rectum 
never  re-established  itself.  The  patient  left  the 
hospital  three  months  following  the  operation  without 
symptoms  except  backache,  probably  dependent  upon 
the  pelvic  adhesions,  which  she  refused  to  have  reme- 
died by  further  surgical  interferences. 

Case  No.  2.  Fistula  due  to  internal  abscess.  C.  B. 
Woman  34,  seen  in  consultation  with  Dr.  Douglas  Lith- 
gow  April  10,  1910.  The  past  history  reveals  the  fact 
that  six  years  ago  the  patient  had  a  swelling  in  the 
right  lower  portion  of  the  abdomen  which  was  dia- 
gnosed as  fibroid  of  the  uterus.  She  refused  an 
operation  at  that  time,  but  had  daily  massage  of  the 
mass  with  ointments  for  two  months,  at  the  end  of 
which  time  the  mass  had  entirely  disappeared  and 
she  remained  well  until  the  present  illness.  Men- 
struation has  always  been  regular,  of  four  days  dura- 
tion, and  occurred  every  seventeen  days.  Sixteen 
days  ago  the  patient  became  drenched  in  attempting 
to  shut  off  the  water  escaping  from  a  bursted  water- 
pipe.     The  day  following  she  had  severe  pain  in  the 
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lower  abdomen  and  the  next  day  a  severe  chill. 
Three  days  after  she  called  Dr.  Lithgow,  who  found 
her  temperature  102  and  the  pulse  103.  The  abdomen 
was  tender  everywhere  with  spasms.  I  then  saw 
the  patient.  The  general  appearance  was  that  of 
sepsis.  A  vaginal  examination  showed  the  cervix  close 
to  the  pelvic  bone;  the  posterior  cul-de-sac  bulging 
and  very  tender.  An  indefinite  tumor  mass,  round 
in  outline,  extending  to  the  umbilicus,  could  be  felt. 
Its  exact  character  could  not  be  determined  because 
of  the  tenderness  and  rigidity  of  the  abdominal 
muscles.  The  patient  refused  operation,  and  for  two 
days  the  local  signs  changed  but  little  but  the  patient 
failed    rapidly. 

Operation.  Trendelenburg  position.  Median  in- 
cision showed  a  tumor  about  the  size  of  one's 
head.  Omentum  and  intestines  were  much  adher- 
ent to  the  mass.  In  separating  them  a  cyst  the 
size  of  a  grapefruit  was  ruptured,  with  the  escape 
of  clear  fluid  (probably  an  ovarian  cyst).  In  freeing 
the  omentum  from  the  mass  a  large  abscess  was 
Oldened  and  some  of  the  pus  escaped  into  the  abdom- 
inal cavity.  This  was  swabbed  out  and  the  abdominal 
cavity  packed  off  with  large  strips.  The  abscess 
sac  was  found  to  be  behind  the  uterus,  adherent  to  it 
and  to  coils  of  intestines  in  the  pelvis.  Two  smaller 
abscesses  the  size  of  oranges  opened  into  the  larger 
ones.  The  intestines  bulged  into  the  sac  with  sac  wall 
covering  them.  The  sac  was  sewed  to  the  abdominal 
wall  at  the  lower  end  of  the  incision.  It  was  swabbed 
out  with  alcohol  and  packed  with  gauze.  Two 
strips  were  placed  one  in  each  flank  above  the  sac. 
The  wound  was  partially  closed  by  deep  catgut  and 
superficial  silk  worm  sutures.  The  patient  was  kept 
in  Fowler's  position  for  five  days. 

Much  to  our  surprise  the  patient  gained  rapidly 
following   the  operation.      But  on   the   seventh   day 


444 


faeces  and  gas  were  passed  with  the  urine  and  faeces 
appeared  in  the  abdominal  wound,  A  large  De  Pezzer 
catheter  was  placed  in  the  bladder  and  bladder 
irrigation  was  carried  out  every  four  hours.  The 
abdominal  wound  was  irrigated  every  four  hours 
also.  The  patient  continued  to  gain  in  general 
condition.  The  faecal  fistula  closed  twenty  days  later 
and  at  the  same  time  the  faeces  and  gas  disappeared 
from  the  urine,  although  a  cystitis  remained  for  about 
two  months.  The  abdominal  wound  was  entirely 
healed  thirty-six  days  following  the  operation.  The 
patient  has  remained  in  excellent  health  and  at  present 
has  no  urinary  or  intestinal  symptoms,  and  the  men- 
strual periods  occur  as  previous  to  operation.  There  is 
a  small  abdominal  hernia  at  the  bottom  of  the  wound 
scar. 

Case  No.  3.  Fistula  due  to  a  prostatic  abscess. 
Male,  age  39,  a  physician,  had  gonorrhoea  at  the  age 
of  twenty,  lasting  six  months  without  treatment  or 
complications.  Another  attack  at  twenty-four,  last- 
ing four  months  without  regular  treatment.  Some 
weeks  after  onset  patient  sat  down  hard  and  felt  some- 
thing break  in  the  rectum  and  considerable  thin 
cloudy  fluid  came  from  the  penis ;  and  two  days  later, 
after  coitus,  active  bleeding  took  place  from  the 
urethra,  about  six  ounces  of  blood  being  lost  but  no 
other  symptoms.  A  new  attack  of  gonorrhoea  at  the 
age  of  twenty-nine  which  was  not  treated.  About 
four  months  after  the  onset  and  while  the  discharge 
was  still  active  the  patient  drank  a  large  amount  of 
champagne.  Two  days  later  symptoms  of  acute  in- 
fection of  the  prostate  were  experienced.  These 
increased  for  about  a  week  and  were  accompanied 
by  marked  prostration  and  increased  frequency  and 
difficulty  in  urination.  About  two  weeks  later  the 
abscess  broke  into  the  rectum  and  into  the  bladder. 
Aside  from  the  present  of  pus,  gas,  and  faeces  in  the 
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bladder  and  urine  in  the  rectum  the  patient's  condi- 
tion was  more  satisfactory.  The  pain  and  difficulty 
in  urination  were  much  relieved  with  the  establish- 
ment of  the  fistula.  The  communication  remained 
opened,  so  that  there  was  a  free  communicatten  for 
over  a  year.  The  fistula  gradually  diminished  in 
size,  so  that  little  faecal  matter  came  into  the  bladder 
and  much  of  the  urine  ecaped  into  the  rectum.  Aside 
from  taking  urinary  antiseptics  the  patient  had  no 
treatment.  Four  years  after  the  establishment  of 
the  fistula  the  patient  consulted  me.  At  that  time  the 
urine  was  very  cloudy  from  pus,  alkaline,  with  half 
of  one  per  cent  of  albumin.  There  were  no  renal 
elements  and  the  urine  was  that  of  a  chronic  cystitis. 
Frequency  was  four  or  five  times  a  day  and  once 
at  night.  There  was  no  pain  and  about  one-half  of 
the  urine  was  passed  from  the  penis  and  half  from  the 
rectum.  The  patient's  general  condition  was  excellent. 
The  physical  examination  showed  the  external 
genitals  to  be  normal  except  for  the  moderate  vari- 
cocele on  the  left.  Rectal  examination  showed  the 
prostate  to  be  small  and  atrophied.  The  left 
vesicle  was  normal,  but  just  below  the  right  vesicle 
there  was  an  indurated  area  which  ran  as  a  hard 
shelf  of  tissue  about  a  centimeter  wide  downward 
and  inward  toward  the  median  line.  The  communi- 
cation in  the  rectum  was  located  in  this  indurated 
area. 

A  cystoscopic  examination  revealed  no  residual 
urine,  but  the  instrument  during  its  introduction  met 
three  distinct  jumps  in  the  prostatic  urethra.  Bladder 
capacity  eight  ounces.  Just  below  the  right  urethra 
orifice  on  the  trigone  there  was  an  ulcerated  area 
about  the  size  of  a  ten-cent  piece  with  fibrin  adherent 
to  its  surface.  The  remaining  portions  of  the  bladder 
showed  a  chronic  cystitis. 

For  about  one  month  the  patient  was  given  daily 
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irrigation  of  the  bladder  and  the  urethra  dilated  to 
28  Fr.,  with  some  improvement  in  the  cystitis. 

At  the  present  time,  ten  years  after  the  establish- 
ment of  the  fistula,  a  few  drops  of  urine  still  escape 
from  'the  bladder  into  the  rectum.  A  cystitis  has 
existed  at  all  times  in  varying  degree,  without  causing 
symptoms  other  than  some  frequency  and  tenesmus 
at  times,  but  at  no  time  has  there  been  any  dis- 
comfort or  irritation  of  the  rectum  since  the  breaking 
of  the  abscess.  This  patient  is  in  excellent  general 
health. 

Case  No.  4.  Fistula  due  to  tuberculosis.  Male, 
age  45,  seen  with  Dr.  Paul  Thorndike  for  cystoscopic 
examination,  to  which  gentleman  I  am  indebted  for 
the  following  history.  The  patient  was  tubercular 
from  early  childhood.  In  1893  Dr.  Edward  Bradford 
did  a  laminectomy  for  Pott's  disease.  A  few  years 
later  the  patient  developed  a  tubercular  epididymis  for 
which  Dr.  Thorndike  did  a  castration,  and  a  few  years 
subsequently  removed  the  other  testicle  for  the  same 
disease.  In  1902  the  patient  developed  symptoms  of 
a  tubercular  cystitis,  and  in  the  summer  of  1903  gas 
and  faecal  matter  appeared  in  the  urine  and  the  bowel 
movements  were  watery  from  the  presence  of  urine  in 
the  rectum.  Regular  irrigations  of  the  bladder  re- 
sulted in  the  apparent  closing  of  the  communication, 
and  on  Oct.  1,  1903  I  cystoscoped  the  patient  and 
observed  the  condition  to  be  as  follows: 

Cystoscopy  under  ether.  Six  ounces  of  distending 
medium.  Trigone  distinct  with  some  hypertrophy  of 
the  bladder  wall  and  increased  injection  of  the  mucous 
membrane  everywhere.  Left  ureteral  orifice  was 
normal  in  size  and  function.  The  right  ureteral 
orifice  was  normal  in  shape,  and  directly  below  it  on 
the  trigone  was  a  pearl-colored  shallow  ulcer  with 
deep  red,  clean-cut  and  slightly  indurated  edges  about 
1  by  1.5  cm.  in  size.     This  area  corresponded  to  the 


447 


region  of  the  lower  part  of  the  right  seminal  vesicle, 
which  by  rectal  examination  was  found  to  be  much 
enlarged  and  tubercular  in  character.  The  prostate 
was  everywhere  covered  with  small  nodules  the  size  of 
small  peas.  Rectal  examination  showed  a  small 
indurated  area  in  the  median  line  just  inside  the  in- 
durated right  tuburcular  vesicle,  which  was  continuous 
with  the  right  lobe  of  the  prostate.  The  prostate  was 
nodular  in  character  and  unquestionably  tubercular. 

The  fistula  never  re-established  itself.  The  patient 
died  in  the  winter  of  1914  from  the  results  of  a  general 
tuberculosis. 

Case  No.  5.  Fistula  due  to  carcinoma  primary 
in  the  bladder.  J.  F.  S.,  referred  by  the  late  Dr.  John 
Flint  Sept.  6,  1905,  with  the  history  that  he  had 
always  enjoyed  good  health  until  the  past  two  months, 
during  which  time  he  has  had  periods  of  haematuria 
lasting  from  one  to  three  days,  sometimes  painless  and 
at  others  painful,  especially  when  clots  were  passed. 
There  has  been  a  slight  frequency  in  urination  for  the 
past  six  months,  and  at  times,  especially  when  the 
bowels  were  constipated,  he  experienced  a  heavy  dull 
ache  in  the  perineum,  down  the  backs  of  the  legs  and 
in  the  rectum.  The  constipated  movements  during 
the  past  month  have  been  covered  with  blood- 
streaked  mucus  on  several  occasions,  and  the  patient 
has  recently  developed  hemorrhoids. 

Five  days  ago  the  patient  had  a  constipated  move- 
ment of  the  bowels  with  considerable  pain  in  the  peri- 
neum, and  shortly  after  there  was  an  imperative  desire 
to  urinate.  Gas  escaped  with  a  small  amount  of 
urine.  The  imperative  desire  to  urinate  persisted, 
and  by  constantly  straining  some  fresh  blood  and  a 
mass  of  faecal  matter  the  circumference  of  a  pencil 
and  about  two  inches  long  was  passed  by  the  urethra. 
A  doctor  was  called  and  morphine  was  administered, 
also  a  physic  was  given,  and  the  following  day  the 
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severe  symptoms  had  subsided  somewhat,  but  fre- 
quent and  painful  urination  persisted  and  the  urine 
continued  to  contain  gas,  faeces  and  blood  in  large 
amounts.  Blood  was  also  present- in  the  bowel  move- 
ments. When  seen  by  me  the  patient  was  comfort- 
able except  for  the  frequent  urination.  He  was 
cachectic  in  general  appearance  and  weighed  one 
hundred  and  thirty  pounds.  Rectal  examination  with 
the  finger  failed  to  detect  the  fistulous  opening,  but 
the  proctoscope  located  it  as  an  indurated,  rough- 
edged,  bleeding  area  on  the  left  anterior  surface  of  the 
rectum  at  a  distance  of  six  inches  from  the  anus. 
A  cystoscopic  examination  was  not  very  satisfactory, 
as  the  distending  medium  escaped  rapidly  into  the 
rectum.  Enough  was  seen,  however,  to  establish 
the  fact  that  the  growth  was  extensive. 

Faecal  matter  continued  to  be  emptied  into  the 
bladder  and  the  tenesmus  was  so  severe  that  the 
patient  began  to  lose  fast  in  general  condition. 

A  suprapubic  cystotomy  was  therefore  performed 
under  ether  anaesthesia.  The  carcinomatous  mass 
occupied  most  of  the  posterior  surface  of  the  bladder 
and  faecal  matter  was  everywhere  adherent  to  it. 
The  opening  into  the  rectum  was  found  to  be  on  the 
posterior  wall  to  the  left  of  the  median  line.  A 
large  part  of  the  growth  was  scooped  out  with  the 
hand  and  the  remainder  burned  with  the  actual  cau- 
tery to  control  the  hemorrhage.  The  bladder  was 
packed  with  iodoform  gauze  and  a  long  rectal  plug 
placed  in  the  rectum.  The  following  day  the  rectal 
and  bladder  packing  had  to  be  removed  on  account  of 
the  pain.  The  patient  lived  thirty-two  days  following 
the  operation.  He  was  quite  comfortable.  Faeces 
escaped  from  the  wound,  but  by  frequent  irrigation 
he  was  kept  clean  and  without  the  distress  which  was 
intolerable  prior  to  operation. 

About  a  week  before  the  end  the  patient  became 


i 


I 


t 


V 


Fig.  2. 
Shows  disease  in  bladder  and  intestine  about  the  sinus. 


Fig.  3. 
Shows  disease  in  bladder  and  intestine  about  the  sinus. 
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stupid,  slept  most  of  the  time  and  took  nourishment 
reluctantly.  The  pulse  became  weaker  and  the  tem- 
perature sub-normal.  The  urine  was  unquestionably 
much  diminished,  and  twenty-four  hours  prior  to 
death  there  was  almost  complete  if  not  entire  sup- 
pression of  the  urine. 

Case  No.  6.  The  fistula  dependent  upon  adeno- 
carcinoma of  the  sigmoid.  A  maiden  lady,  age  39. 
Referred  by  Dr.  David  Eldridge,  Feb.  7,  1915. 
The  patient  had  always  enjoyed  excellent  health 
except  for  occasional  periods  of  constipation.  Feb.  3, 
1915,  the  patient  became  unwell  and  the  day  following 
noticed  that  she  passed  gas  from  her  bladder  during 
micturition.  The  day  following  the  patient  passed 
gas  and  some  formed  faecal  matter  mixed  with  the 
urine.  Dr.  Eldridge  was  called  and  found  that  the 
patient's  urine  contained  faecal  matter,  considerable 
blood  and  some  pus.  She  was  given  a  laxative,  which 
increased  the  amount  of  faecal  matter  in  the  urine. 
On  Feb.  13,  ten  days  after  the  onset,  I  made  an  ether 
examination. 

The  patient  was  small  but  fairly  nourished.  An 
irregular  fibroid  of  the  uterus  of  considerable  size  could 
be  palpated  through  the  abdominal  wall.  This  was 
more  clearly  felt  in  a  bimanual  examination.  The 
proctoscope,  passed  for  a  distance  of  16  inches,  failed 
to  reveal  the  opening  into  the  rectum. 

A  cystoscopic  examination  showed  the  communica- 
tion within  the  bladder  to  be  located  about  two  inches 
above,  and  slightly  to  the  left  of  the  left  ureteral 
orifice.  The  area  about  the  fistula  was  irregular, 
slightly  elevated,  indurated  and  about  the  size  of  a 
twenty-five  cent  piece,  and  looked  not  unlike  a  sessile 
carcinoma.  The  remaining  portion  of  the  bladder 
showed  acute  cystitis.  A  solution  of  methylene  blue 
was  injected  into  the  bladder  and  was  found  to  escape 
into  the  rectum,  but  at  a  point  above  the  end  of  the 
proctoscope. 
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Operation.  Hart  Hospital,  Feb.  19th.  Patient  in 
Trendelenburg  position.  Median  incision  beginning 
over  the  pubis  and  extending  upward  four  inches. 
The  sigmoid  wcis  observed  winding  around  the  left 
side  of  the  fibroid  mass  and  attached  to  the  posterior 
surface  of  the  bladder  about  two  inches  to  the  left 
of  the  median  line.  The  omentum  was  adherent 
to  the  posterior  surface  of  the  bladder  and  fibroid 
uterus.  This  was  freed  and  a  hysterectomy  was 
performed.  The  uterus  contained  multiple  fibroids 
and  was  irregularly  the  size  of  an  average  grapefruit. 
The  intestino-vesical  union  could  then  be  more  care- 
fully examined.  It  was  found  that  there  w£is  an 
indurated  area,  chiefly  on  the  intestinal  side  of  the 
junction.  This  indurated  area  formed  a  mass  involv- 
ing about  one-half  the  circumference  of  the  sigmoid, 
which  was  slightly  dilated,  and  continuous  as  a  ring- 
shaped  mass  in  the  bladder  wall.  The  bladder  infil- 
tration being  of  a  lesser  extent  than  in  the  intestinal 
wall. 

A  clamp  was  placed  on  the  bladder  so  as  to  include 
the  wall  2  cm.  beyond  the  indurated  area,  and  this 
portion  of  the  bladder  was  cut  away,  thus  freeing  the 
sigmoid,  with  the  resected  portion  of  the  bladder 
attached.  The  cut  bladder  walls  were  sutured  with 
the  clamp  still  in  position  by  a  running  catgut  suture. 
The  clamp  was  then  removed  and  another  running 
catgut  suture  placed  so  as  to  infold  the  cut  edges.  The 
sigmoid  could  then  be  freely  drawn  out  of  the  wound. 
Clamps  were  placed  two  inches  beyond  either  side 
of  the  indurated  area  and  this  portion  of  the  sigmoid 
removed,  together  with  a  V-shaped  piece  of  the  mesen- 
tery. An  end-to-end  anastomosis  was  done.  No 
nodes  could  be  palpated  in  the  mesentery,  liver  or 
pelvis.  A  drain  was  placed  to  the  anastomosic  area 
through  a  stab  wound.  The  abdominal  wound  was 
closed  and  a  self-retaining  catheter  placed  in  the 
bladder. 
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Pathological  examination  of  the  specimen  showed 
adeno-carcinoma  of  the  sigmoid  and  bladder,  primary 
in  the  sigmoid. 

The  patient  made  an  uneventful  recovery,  except 
that  there  was  a  slight  infection  in  the  upper  part  of 
the  wound.  The  abdominal  drainage  was  removed 
on  the  third  day  and  since  then  the  bowels  have 
moved  voluntarily  or  by  medication  daily.  The 
patient  left  the  hospital  in  twenty  days  and  is  in 
excellent  condition  at  the  present  time.  A  slight 
cystitis  persists. 
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A   CLINICAL   INQUIRY  AS    TO    THE 
ETIOLOGY  OF  IMPOTENCY. 


V.  D.  LESPINASSE, 
CHICAGO,   ILL. 


In  the  past  few  years  there  has  been  an  enormous 
amount  of  experimental  and  clinical  work  done  as 
to  the  function  of  the  various  ductless  glands.  From 
bodies  that  have  been  considered  of  no  physiological 
importance  increased  investigation  has  shown  that 
these  bodies  are  of  the  greatest  physiological  impor- 
tance ;  in  fact,  they  are  absolutely  essential  to  well- 
being,  and  in  some  cases  to  life.  It  has  been  noted  that 
cases  with  pathology  in  some  of  these  glands  have 
shown  great  changes  in  the  sexual  organs,  these 
changes  being  both  atrophic  and  hypertrophic, 
depending  upon  whether  the  pathological  lesion  of 
the  gland  increases  or  decreases  the  secretion  of  the 
gland.  Animals  in  which  the  anterior  lobe  of  the 
pituitary  has  been  removed  present  a  definite  clinical 
picture,  the  chief  sign  of  which  is  lack  of  sexual  de- 
velopment. Clinically  this  type  of  case  is  known 
as  the  Froelich  type  of  pituitary  disease  characterized 
chiefly  by  obesity  and  sexual  non-development. 
Feeding  experiments  with  anterior  lobe  of  the  pitui- 
tary have  shown  a  precocious  development  of  the 
sexual  glands.  Many  cases  of  definite  pituitary  dis- 
ease have  impotency  as  one  of  the  early  symptoms. 

Stimulated  by  this  work,  I  evolved  the  following 
hypothesis  as  a  basis  for  clinical  study.  Marked 
destructive  lesions  of  the  anterior  lobe  of  the  pituitary 
arrest   the  development   of   the   sexual   organs   and 
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even  cause  a  retrogression  of  the  fully  developed 
sex  organs,  consequently  causing  impotency.  Excess 
function  of  the  anterior  lobe  of  the  pituitary  causes 
a  marked  increase  in  size  and  precocious  development 
of  the  sexual  gland. 

Is  it  not  possible  that  some  cases  of  impotency  are 
due  to  a  slight  diminution  of  the  secretion  of  the 
anterior  lobe  of  the  pituitary? 

I  have  examined  all  of  the  cases  of  impotency  that 
have  consulted  me  for  signs  and  symptoms  of  pituitary 
disease.  The  points  especially  looked  for  were  stature, 
the  configuration  of  the  face,  cheeks  and  jaws,  the 
presence  of  adiposity,  the  rate  of  pulse,  the  blood 
pressure,  sugar  tolerance  for  glucose  and  the  deter- 
mination of  the  sugar  content  of  the  blood,  and 
lastly  the  effect  on  the  impotency  of  feeding  dried 
anterior  lobe  of  the  beef  pituitary.  Our  results  have 
not  been  striking,  but  they  have  been  more  or  less 
illustrative  and  show  that  in  some  of  the  cases  of 
impotency  deficiency  of  the  secretion  of  the  pituitary 
is  undoubtedly  a  causal  factor  in  the  disease.  One 
patient  showed  a  very  characteristic  fades  of  the 
pituitary  disease.  He  had  a  large  head,  a  superior 
maxillary  prognathism  and  adiposity.  He  had  a  pulse 
of  56  and  a  blood  pressure  of  100  to  90. 

Slow  Pulse.  This  sign  has  not  been  marked  except 
in  this  first  case  cited. 

Blood  Pressure.  The  blood  pressure  has  been  low, 
around  100  to  105  in  five  of  the  cases,  in  the 
others  normal.  Adiposity  has  been  present  in  only 
two  of  the  cases,  but  neither  of  them  were  very  fat. 
Sugar  tolerance  has  not  been  markedly  high,  but  it 
has  been  slightly  higher  than  in  a  normal  series  of 
cases.  Many  of  the  tests  with  150  grams  of  glucose 
showed  only  the  slightest  reduction  in  the  second 
hour  tube. 
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Blood  Sugar.  The  blood  sugar  has  been  normal  in 
all  of  the  cases  examined,  ranging  from  .1  to  ,07. 

The  effect  of  feeding  anterior  lobe  of  the  pituitary 
upon  the  impotency  has  been  variable;  some  have 
stated  they  were  much  better,  others  have  had  no 
results  at  all.  We  have  given  as  high  as  45-50  grains 
of  anterior  lobe  of  the  pituitary  per  day. 

Conclusions. 

In  this  study  we  have  found: 

1st.  Some  betterment  of  the  impotency  after 
feeding  anterior  lobe  of  the  pituitary. 

2d.  Practically  half  of  the  cases  show  a  low  blood 
pressure,  which  fact  may  bear  some  aetiological  relation 
to  the  impotency. 

3d.  Impotency  cases  should  have  the  benefit 
of  a  complete  medical  examination  and  should  be 
especially  examined  as  to  the  efficiency  of  the  various 
glands  of  internal  secretions,  namely  thyroid,  para- 
thyroid, pituitary,  thymus,  adrenal  and  interstitial 
cells  of  the  testicle.  There  is  a  marked  interrelation 
between  all  of  these  glands  and  one  may  act  as  an 
activator  to  the  other,  or  even  be  a  direct  substitute 
for  it. 

I  am  under  obligations  for  the  determination  of 
the  sugar  content  of  the  blood  to  Prof.  Hugh 
McGuigon  and  Mr.  Keeton  of  the  Department  of 
Pharmacology  of  the  Northwestern  University  Medical 
School.  I  am  also  under  obligation  to  the  Department 
of  Experimental  Medicine  of  Parke,  Davis  Co.  for 
the  dried  anterior  lobe  of  the  pituitary  used  in  this 
work. 
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OF  PAPER  OF  DR.   LESPINASSE. 

Dr.  B.  a.  Thomas,  Philadelphia:  I  would  like  to  ask 
Dr.  Lespinasse  as  to  the  comparative  results  of  this  treatment 
as  compared  with  the  old-fashioned  method. 

Dr.  V.  C.  Pedersen,  New  York:  It  seems  to  me  that  the 
Association  should  feel  very  greatly  indebted  to  Dr.  Lespinasse 
for  bringing  this  before  us,  because  perhaps  in  all  our  so-called 
sexual  work  as  urologists  there  is  hardly  any  situation  more 
distressing  than  the  sexual  neurasthenic  who  is  impotent.  I 
have  tried  most  of  the  ordinary  means,  including  "green  pas- 
tures" of  rest,  and  treatment  to  the  posterior  urethra,  with  very 
little  or  no  effect,  and  if  it  is  true  that  the  pituitary  body  is  a 
physiological  gland  in  animals  which  will  help  the  human  being, 
it  seems  to  me  that  this  departure  marks  a  very  pronounced 
step  in  progress,  and  I  hope  the  subsequent  observations  of 
Dr.  Lespinasse  and  the  rest  of  us  will  be  able  to  back  it  all  up. 

Dr.  Lespinasse,  closing:  In  regard  to  Dr.  Thomas'  ques- 
tion, I  will  say  that  this  work  is  rather  new,  and  I  do  not  know  as 
yet  whether  it  is  any  more  valuable  than  the  older  methods.  I 
have  had  the  same  experience  that  Dr.  Pedersen  has  had  with 
the  old  methods.  I  would  succeed  once  in  a  while  and  fail 
frequently.  We  know  that  most  of  the  glands  of  internal  secre- 
tion have  a  marked  influence  on  the  sexual  organs.  The  pituitary 
experimentally  stimulates  the  growth  of  the  testicles  and  sperma- 
togenesis. The  thymus  has  a  definite  inhibitory  action  on  the 
testicle  and  spermatogenesis.  We  are  trying  to  examine  these 
impotency  cases  now  with  reference  to  the  thymus  and  see  if 
some  of  them  have  a  persistent  thymus,  and  maybe  we  can 
destroy  it  with  the  x-ray  or  some  such  means  as  that. 


A  CASE  OF  ALKAPTONURIA. 


ERNEST  F.  KING, 

WASHINGTON,  D.  C. 


One  Saturday  morning  in  June,  1914,  a  glycosuric 
of  56,  male,  passed  in  my  office  a  clear,  pale  yellow 
urine,  S.G.  1017,  which,  when  heated  with  Fehling's 
solution,  instantaneously  became  of  a  chocolate- 
brown  color.  I  had  seen  the  same  reaction  on  previ- 
ous occasions,  but  had  not  looked  for  the  cause.  The 
urine  was  set  aside  for  further  study  and  was  not  seen 
again  until  Monday,  when,  to  my  surprise,  it  had  a 
dark-brown  color,  even  black  when  looking  down 
upon  it. 

I  found  in  Osier  a  reference  to  Futcher's  article, 
and,  from  the  appearance  of  the  urine  after  exposure 
to  air,  the  dark  color  resulting  from  the  addition  of  an 
alkali,  the  reaction  obtained  with  a  cold  ammoniacal 
solution  of  silver  nitrate  and  the  dark  blue  color  pro- 
duced by  a  drop  of  a  weak  ferric  chloride  solution,  I 
decided  that  I  had  a  case  of  alkaptonuria.  Sugar 
was  also  present,  rendering  valueless  the  results  of  the 
bismuth  and  fermentation  tests.  The  man  had 
noticed  dark  spots  on  his  underclothing  even  after 
they  had  been  washed. 

The  abnormality  continued  until  some  time  in 
August.  Many  specimens  examined  since  that  time 
have  failed  to  show  alkapton. 

A  frequent,  intense  desire  to  micturate  was  noted 
during  the  summer,  but  this  may  have  come  from 
local  conditions. 
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Old  medical  writings  give  four  instances  of  black 
urine.  The  first  case  was  that  described  by  Scribonius, 
in  1584. 

July  20th,  1857,  Bodeker  of  Gottingen  received  a 
specimen  of  urine  from  his  colleague  Hasse  with  a  re- 
quest that  it  be  examined  on  account  of  its  peculiar 
behavior  with  alkaline  copper  solutions.  I  mention 
Hasse,  as  I  feel  that  credit  is  due  the  clinician  as  well 
as  the  chemist.  Bodeker  applied  himself  to  the 
question  "What  substances  will  reduce  alkaline 
copper  solutions?"  and  decided  that  in  this  urine  he 
had  found  a  new  reducing  agent,  and  for  convenience 
in  referring  to  it,  without  determining  its  composition, 
from  the  Arabic  "alkali"  and  the  Greek  "KairTciv" 
he  compounded,  "recht  barbarisch"  as  he  said,  the 
name  alkapton,  which  has  survived. 

Although  Lionel  Beale,  in  1864,  mentions  "Dr. 
Johnson's  case  of  alkaptonuria"  without  further  detail, 
it  was  sixteen  years  before  another  case  was  accurately 
described.  Then  Ebstein  and  M tiller  found  pyro- 
catechin  in  alkapton  urine  and  in  1882  Maguire  and 
Armstong  and  Smith  reported  finding  protocatechuic 
acid  in  the  urine  from  their  cases.  A  like  result  was 
obtained  by  Kirk  and  Barton  Brune  in  1886.  Kirk 
also  found  uroleucinic  acid.  John  Marshall  in  the 
same  year,  working  on  the  same  urine  as  Brune, 
isolated  a  crystalline  substance  which  he  called  gly- 
cosuric  acid  and  which  is  identical  with  the  homogen- 
tisic  acid  reported  by  Wolkow  and  Baumann  in  1891. 
All  subsequent  investigators  have  found  homogen- 
tisic  acid,  and  the  earlier  findings  are  believed  to  have 
resulted  from  errors  in  method  or  from  impurities  in 
materials  used. 

Homogentisic  acid  (CgHgOJ  is  readily  soluble  in 
water,  alcohol  and  ether,  and  from  water  crystallizes, 
with  one  molecule  of  water  of  crystallization,  in  color- 
less needles  having  a  melting  point  of  147.     Exposed 
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to  the  air,  and  more  rapidly  over  sulphuric  acid,  the 
crystals  decompose  and  there  results  a  water-free 
acid  that  fuses  at  156.  (Fromherz.)  Homogentisic 
acid  forms  the  coloring  matter  of  beets.  (Gonnerman.) 

Alkapton  urine,  as  a  rule,  is  of  normal  straw  color 
when  voided,  though  in  some  cases,  especially  when  a 
premortal  appearance,  it  is  dark.  It  becomes  dark- 
brown  to  inky-black  as  it  decomposes  exposed  to  the 
air.  No  change  takes  place  when  the  air  is  excluded 
or  if  the  urine  be  strongly  acid.  If  an  alkali  be  added 
to  the  urine  the  color  immediately  darkens,  on  the 
surface  first  and  slowly  throughout  the  whole.  Stir- 
ring hastens  the  change. 

The  flash-like  appearance  of  a  chocolate-brown 
color  on  slightly  warming  with  Fehling's  solution, 
once  seen,  will  never  be  forgotten.  The  urine  re- 
duces an  ammoniacal  solution  of  silver  nitrate,  cold, 
but  the  bismuth  and  fermentation  tests  are  negative. 
With  Millon's  reagent  there  is  a  yellow  precipitate. 
Polarized  light  is  not  afi"ected. 

Dilute  ferric  chloride  solution  dropped  into  the 
urine  gives  a  deep  blue  color  which  quickly  disappears 
and  shows  again  with  the  next  drop. 

Scheltema  adds  a  crystal  of  potassium  or  sodium 
iodide  to  the  urine  and  boils.  A  red  color,  increasing 
in  intensity,  results  if  alkapton  be  present,  even  in  the 
proportion  of  1 :  100. 

Pincussohn  finds  two  coloring  matters:  (a)  homo- 
gentisic acid,  which  forms  crystals  giving  a  greenish 
reflection  and  shows  a  violet  color  in  an  alkaline  solu- 
tion; and  (b)  homogentisic  acid  which  does  not  crystal- 
lize. 

Homogentisic  acid  has  been  produced  synthetically 
by  Neubauer  and  Flatow  and  others. 

Soderburgh  obtained  a  positive  Wassermann  with 
the  blood  of  an  alkaptonuric  who  gave  no  luetic 
history. 
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Homogentisic  acid  is  regarded  by  some  investiga- 
tors as  a  normal  intermediate  product  in  the  metabol- 
ism of  tyrosine  and  phenylalanine,  which  alkapton- 
urics  fail  to  burn.  Others  regard  its  formation  as  an 
abnormality.  Both  ideas  find  support.  Wolkow 
and  Baumann  thought  it  resulted  from  bactsrial 
action  in  the  intestines,  but  it  has  never  been  found  in 
the  faeces.  However  bacterial  toxins  may  be  found  to 
have  something  to  do  with  its  formation.  In  my 
opinion  they  cause  glycosuria. 

Mittelbach  gave  his  patient  a  protein-free  diet  for 
three  days,  diminishing  the  output  of  alkapton,  but 
not  causing  it  to  disappear  entirely,  showing  that  it 
comes  in  part  from  the  proteins  of  the  body. 

In  1898  Garrod  collected  28  cases  and  in  1908 
Fromherz  found  58.  The  series  presented  with  this 
paper  includes  100  cases,  but  17  of  them  were  reported 
prior  to  the  publication  of  Fromherz's  paper.  The 
abnormality  is  being  more  frequently  recognized. 
With  children,  stained  napkins  call  attention  to  the 
urine,  but  only  rarely  is  the  urine  of  an  adult  seen 
when  twenty-four  hours  old,  so  it  is  probable  that  the 
condition  is  much  less  rare  than  the  figures  would 
indicate. 

My  list  includes  the  Johnston  and  Stewart  case 
reported  in  1898  to  one  of  the  smaller  societies  of 
Washington,  D.C.,  but  not  published. 

Alkapton  appears  in  the  urine  in  many  cases  soon 
after  birth,  probably  soon  after  the  flow  of  milk  is 
established  in  the  breasts  of  the  mother,  and  in  such 
cases  continues  through  life  without  causing  inconveni- 
ence. At  the  opposite  extreme  is  Geyger's  case,  in 
which  it  was  found  on  two  occasions  for  one  day  only. 
Hirsch's  patient,  a  girl  with  gastro-intestinal  catarrh, 
had  alkapton  in  her  urine  for  three  days  only.  Zim- 
nicki's  patient  showed  it  intermittently,  five  periods 
of  one  to  two  days  each. 
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Stier  found  alkapton  in  the  dark  earwax  of  his 
patient  and  a  like  dark  cerumen  was  reported  by 
Meyer,  Bandel  and  Scheltema. 

In  Bodeker's  case  there  was  a  traumatic  glycosuria 
from  pressure  by  a  tumor  on  the  sugar  centers  as 
shown  post-mortem. 

Geyger's  case  was  a  glycosuric,  as  was  Schmitt's. 
The  Baldwin  case  showed  marked  intolerance  for 
carbohydrates. 

In  my  case  a  toxaemic  glycosuria  was  present.  The 
patients  of  Fiirbringer,  v.  Moraczewski  and  Gebhardt 
were  tubercular. 

Twenty-two  of  the  cases  had  ochronosis,  a  brown 
to  black  staining  of  the  cartilages  and  sometimes  of  the 
skin,  evident  as  blue  spots  in  the  sclera  and  on  the 
nose  and  ears.  Alkapton  is  one,  but  not  the  only 
cause,  of  this  condition,  as  in  the  39  cases  of  ochro- 
nosis that  I  find  reported,  8  had  been,  for  a  more  or 
less  extended  time,  using  a  carbolic  acid  dressing  on 
indolent  ulcers  and  other  conditions. 

Alkaptonuria  is  in  a  way  a  family  matter,  17  fami- 
lies affording  46  cases.  The  Orsi  cases,  mother,  son 
and  daughter,  the  Futcher,  and  the  Futcher  and  Osier 
cases,  father  and  son,  and  the  Fromherz  cases,  a 
mother  and  three  children,  are  the  only  ones  in  which 
heredity  may  have  been  a  factor.  In  nine  cases 
the  parents  were  first  cousins.  The  Baumann  and 
Kraske  and  the  Embden  patients  were  a  brother  and 
sister  of  illegitimate  birth.  Their  parents  later 
married  others  and  had  children,  none  of  which 
showed  alkaptonuria. 

In  previous  lists  the  Marshall  and  Brune  case  is 
counted  as  two,  but  a  second  paper  by  Brune  shows 
the  error.  There  are  59  males,  36  females,  with  age 
not  given  in  5.  Sex  probably  has  little  influence. 
27  were  under  10  years  of  age,  19  between  10  and  29, 
26  between  30  and  49  and  10  over  50.    The  oldest 
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was  68.  Apparently  alkaptonurics  do  not  live  to 
extreme  old  age. 

Garrod  groups  alkaptonuria  with  albinism,  cystin- 
uria  and  pentosuria  as  "inborn  errors  of  metabolism." 

Clinically  alkapton  has  three  points  of  interest : 

(1)  It  may  be  mistaken  for  sugar  and  the  patient 
treated  for  glycosuria  or  denied  life  insurance. 

(2)  It  may  cause  dysuria. 

(3)  It  may  give  a  positive  Wassermann. 

The  two  cases  herewith  reported  are  the  tenth  and 
eleventh  American,  so  far  as  I  can  learn.  The  others 
are  those  of  Marshall  and  Brune,  Baltimore;  Ogden, 
Milwaukee;  Futcher,  Baltimore;  Futcher  and  Osier, 
Baltimore;  Mitchell,  Chicago;  Ravold  and  Warren, 
St.  Louis;  Spencer,  San  Francisco;  Ashburn,  U.  S. 
Army;  Baldwin,  New  York  City. 
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Sex 

Age 

Family 

Other  Conditions 

1  Bodeker 

M 

44 

Brain  tumor.    Gly- 
cosuria 

2  Johnson 

M 

? 

3  Fiirbringer 

M 

29 

Tuberculosis 

4  Ebstein  and 

M 

Inf. 

From  10th  day 

Icterus  neonatorum 

Miiller 

5  Fleischer 

M 

? 

Fractured  rib 

6  Smith  and 

F 

3 

Sister  of  31 

Armstrong 

7  Schmitt 

? 

? 

Cataract.  Glyco- 
suria 

8  Maguire 

F 

27 

Gastric  ulcer  2  yrs. 
before.    Excision 
of  hip 

9  Kirk 

M 

8 

Youngest    3    of    4 

10  Kirk 

M 

3 

children.  Parents 

11  Kirk 

M 

Inf. 

and  oldest  child 
free 

12  Marshall 

M 

37 

Brother  of  26 

and  Brune 

13  Orsi 

F 

? 

Mother, 

14  Orsi 

M 

20 

son  and 

15  Orsi 

F 

? 

daughter 

16  Baumann  & 

M 

62 

Brother  of  16 

Carcinoma  of  pro- 

Kraske 

state 

17  Embden 

F 

60 

Sister  of  16 

18  Geyger 

M 

? 

Glycosuria.  2  sepa- 
rate days 

19  Gamier  and 

M 

? 

Voisin 

20  Slosse 

F 

? 

Pyonephrosis 

21  Ogden 

M 

45 

7th  of  8  children 
Parents   cousins 

Ochronosis 

22  Stange 

M 

18 

Herpes  penis 
Dysuria 

23  V.    Mora- 

F 

43 

Tuberculosis 

czewski 

24  Deniges 

M 

50 

Neuralgia 

25  Hirsch 

F 

17 

Gastro-intestinal 
catarrh.      Inter- 
mittent. 3  days 

26  Galloway 

? 

? 

27  Futcher 

M 

51 

Brother  of  11 

28  Stier 

M 

8 

Black  cerumen 

29  Noccioliand 

F 

45 

Parents  and  9  other 

Op.  for  ing.  hernia 

Domenici 

children  free 

30  Voelcker 

M 

Inf. 

Brother  of  44 

31  Zimnicki 

M 

45 

Hyp.    Cirrhosis    of 
liver 

32  Baker 

M 

14 

Brother  of  5 

33  Pavy 

M 

30 
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Sex 

Age 

Family 

Other  Conditions 

34  Pavy 

F 

30 

9th  of  14  children 

35  Pavy 

M 

? 

11th  of  14  children 

36  Pavy 

M 

22 

13th  of  14  children 

37  Pavy 

M 

18 

14th  of  14  children 
Parents  cousins 

38  Winternitz 

F 

6 

Parents      and       4 

39  Winternitz 

F 

10 

others  normal 

40  Winternitz 

M 

12 

41  Meyer 

M 

1 

Parents  cousins 

42  Mittelbach 

M 

44 

Following  accident 

43  Hammar- 

M 

68 

Brothers.     Parents 

Ochronosis.     Large 

sten 

cousins 

liver 

44  Hammar- 

M 

61 

Ochronosis 

sten 

45  Garrod 

M 

4 

Brother    of    29 
Parents  cousins 

46  Futcherand 

M 

? 

Son  of  25 

Osier 

47  Albrecht 

M 

47 

Ochronosis 

48  Zimper 

M 

29 

Brothers 

49  Zimper 

M 

? 

50  Langstein 

M 

? 

and  Meyer 

51  Schumm 

M 

20 

Brother  and  sister 

52  Schumm 

F 

? 

53  Osier 

M 

57 

Brothers 

Ochronosis 

54  Osier 

M 

49 

55  Gerhardt 

M 

4 

Brothers 

56  Gerhardt 

M 

? 

57  Ysendyck 

M 

Inf. 

58  Bandel 

M 

5 

Brother  and  sister 

59  Bandel 

F 

1 

60  Cronvall 

M 

32 

Parents  cousins 

Ochronosis 

61  Garrod  and 

F 

3 

Clarke 

62  Blum 

M 

34 

63  Grutterink 

F 

40 

64  Grutterink 

M 

21 

Brothers 

65  Grutterink 

M 

27 

and 

66  Grutterink 

F 

19 

sisters 

67  Grutterink 

F 

12 

Parents 

68  Grutterink 

M 

6 

cousins 

69  Grutterink 

M 

1 

70  Clemens 

M 

31 

Ochronosis 

71  Minkowski, 

M 

40 

Chr.  rheumatism 

Gross,  Allard 

72  Aberhalden 

M 

? 

73  Fromherz 

F 

40 

Mother 

74  Fromherz      M 

17 

and 

75  Fromherz       M 

4 

three 

76  Fromherz       M 

? 

sons 
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Sex 

Age 

Family 

Other  Conditions 

77  Wagner 

M 

31 

Ochronosis 

78  Landois 

M 

47 

Ochronosis 

79  Graanboom 

? 

Inf. 

80  Rocher  and 

F 

3 

Basset 

81  Mitchell 

M 

46 

82  van  Amstel 

F 

42 

Ochronosis 

83  Ravold  and 

F 

19 

5th  of  12  children 

Ochronosis 

Warren 

84  Poulsen 

F 

63 

Sisters 

Ochronosis 

85  Poulsen 

F 

56 

Parents 

Ochronosis 

86  Poulsen 

F 

49 

cousins 

Ochronosis 

87  Spencer 

M 

? 

88  Ashburn 

M 

? 

Ochronosis 

89  Kolaczek 

F 

44 

Sisters.         Parents 

Ochronosis 

90  Kolaczek 

F 

35 

cousins.       Three 

Ochronosis 

91  Kolaczek 

F 

30 

other       children 
normal 

Ochronosis 

92  Poulsen 

M 

23 

Parents    tubercu- 
lous 

Ochronosis 

93  Triboulet 

F 

Inf. 

Ochronosis 

and  Bougalt 

94  Soderburg 

M 

42 

Ochronosis 

Positive  Wasser- 
mann 

95  Steensma 

? 

1 

96  Gebhardt 

? 

? 

Tuberculosis 

97  Baldwin 

F 

31 

Mother,    sister, 
niece  and  nephew 
glycosuric 

Rheumatic  pains 

98  Scheltema 

F 

6 

Hom.  acid  in  ceru- 
men 

99  Johnston 

M 

? 

and  Stewart 

100  King 

M 

56 

Glycosuria 
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DEMONSTRATION     OF    WAX     MODELS    OF 

PATHOLOGIC    LESIONS    OBSERVED    IN 

THE   POSTERIOR   MALE  URETHRA 

BY  MEANS  OF  THE  POSTERIOR 

URETHROSCOPE. 


ABR.  L.  WOLBARST, 
NEW  YORK. 


Wax  models  have  frequently  been  used  to  demon- 
strate pathologic  as  well  as  normal  conditions  in 
various  parts  of  the  human  anatomy,  but  I  have  never 
seen  any  models  of  the  lesions  which  we  so  often  find 
in  the  posterior  male  urethra  with  the  aid  of  the 
modern  urethroscopes.  The  models  herewith  exhibited 
were  begun  in  a  modest  way,  rather  as  an  interesting 
and  useful  diversion,  than  with  any  other  object 
in  view.  When  it  appeared  that  they  could  be  made 
quickly  and  without  much  difficulty,  it  occurred  to  me 
that  it  would  be  well  to  continue  the  work  with  the 
double  purpose  of  perpetuating  the  lesions  as  they  were 
were  first  observ^ed,  and  of  making  comparison  with  the 
condition  after  the  institution  of  appropriate  treatment. 

The  material  used  is  the  ordinary  modeling  wax 
(Plastiline)  employed  by  sculptors.  It  may  be  said, 
in  passing,  that  colors  may  be  applied  in  the  usual 
manner,  and  thereby  reproduce  more  beautifully 
the  striking  views  so  often  observed  in  the  deep 
urethra.  At  the  time  of  the  examination  of  the 
patient,  a  pencil  sketch, of  the  lesion  is  made  roughly 
in  outline,  and,  as  soon  thereafter  as  possible  while 
the    picture   is    still    fresh    in  the    mind's   eye,    the 
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model  is  made.  Inasmuch  as  the  lesion  can  be  studied 
with  each  subsequent  examination  of  the  patient,  it  is 
apparent  that  the  reproduction  in  wax  can  be  made 
more  nearly  perfect  from  time  to  time. 

The  box  is  of  white  wood,  stained  in  any  color 
desired,  5  inches  long,  3  inches  wide,  \]/2  inches  high 
(Fig.  A).  The  cover  is  of  plain  glass,  which  slides  in 
and  out  in  a  groove,  so  that  when  the  model  is  com- 
pleted the  glass  cover  may  be  sealed  in  place  by  a 
strip  of  gummed  cloth  tape,  thereby  keeping  out  the 
dust  and  preventing  handling  of  the  model. 

Photographs  of  the  models  can  be  made  easily,  by 
removing  the  glass  cover,  and  taking  a  picture  of  the 
box  containing  the  model.  If  it  is  so  desired  the  finished 
photograph  may  include  the  container  (Fig.  A);  it 
can  be  trimmed  to  the  desired  extent  by  cutting 
away  the  reproduction  of  the  box,  thereby  leaving 
nothing  on  the  completed  photograph  but  the  model 
itself,  as  is  well  shown  in  the  accompanying  photo- 
graphs. In  this  manner,  we  are  afforded  a  simple  and 
inexpensive  yet  interesting  method  of  reproducing  for 
permanent  study  and  comparison  such  views  of  the  deep 
urethra  and  vesical  neck  in  three  dimensions  as  may 
be  of  unusual  interest.  I  have  found  these  models  of 
considerable  value  in  showing  the  patient  his  particu- 
lar lesion.  In  many  of  these  cases  involving  the 
deep  urethra,  the  neurotic  element  is  well  marked, 
and  I  find  it  possible  to  relieve  the  mental  distress 
and  anxiety  of  some  of  these  patients,  by  demonstra- 
ting to  them  just  where  their  ailment  comes  from 
and  what  the  lesion  looks  like  to  the  examining  eye. 
As  a  result,  patients  are  far  more  ready  to  accept  the 
temporary  annoyance  and  inconvenience  of  repeated 
urethroscopic  applications  than  they  would  be  other- 
wise. Moreover  they  can  be  shown  the  progress  which 
is  being  made  in  their  individual  case,  by  a  comparison 
of  the  model  made  at  the  beginning  of  the  treatment 
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with  that  made  at  subsequent  examinations.  I  consider 
this  a  decided  help  in  securing  the  co-operation  and 
sympathy  of  the  patient  himself  in  the  task  of  restoring 
his  deep  urethra  as  nearly  as  possible  to  the  normal. 

The  instrument  used  in  studying  these  cases  is  the 
McCarthy  modification  of  the  Buerger  cysto-ure- 
throscope,  made  by  Wappler,  of  New  York.  The 
models  represent,  as  nearly  as  possible,  the  views 
obtained  by  the  aid  of  this  instrument,  both  as  to 
size  and  configuration.  In  every  case  only  the  more 
striking  features  of  the  view  have  been  represented, 
inasmuch  as  it  is  hoped  that  each  model  will  have 
its  own  striking  lesson  to  teach. 

For  the  purpose  of  identification,  the  models  have 
been  numbered.  Briefly  they  may  be  described  as 
showing  the  following  conditions: 

1.  Large  verumontanum,  utricle  and  prostatic  sin- 
uses enormously  dilated,  posterior  median  ridge  extend- 
ing to  the  bladder  neck.  Clinically,  premature  ejacu- 
lation and  partial  impotence. 

2.  Normal  pointed  verumontanum ;  multiple  polypi 
or  papillomata  on  the  superior  margin  of  the  internal 
sphincter.    Clinically,  urinary  frequency  and  tenesmus. 

3.  Large  ulcer  near  the  verumontanum,  which  is 
much  enlarged ;  small  healed  ulcer  at  the  anterior  or 
proximal  apex  of  the  flattened  verumontanum.  Clin- 
ically, very  frequent  and  painful  micturition,  night  and 
day.  Tuberculous  hip- joint  and  nodular  prostate. 
Probably  a  tuberculous  ulcer  of  the  posterior  urethra. 

4.  Verumontanum  slightly  enlarged,  but  not  dis- 
torted; the  postmontane  floor  is  thickened  and  tra- 
beculated,  resembling  ruts  made  by  a  heavy  vehicle 
on  a  bad  road.  No  previous  venereal  history. 
Clinically,  sterility  due  to  azoospermia. 

5.  Verumontanum  distorted  and  hypertrophied 
beyond  recognition ;  anterior  surface  is  scalloped,  while 
masses  of  tissue  project  from  its  sides  and  from  its 
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anterior  and  superior  aspect.    Clinically,  urinary  dis- 
tress and  sexual  neuroses. 

6.  Verumontanum  moderately  enlarged ;  prostatic 
sinuses  enormously  dilated;  postmontane  floor  of 
urethra  trabeculated  and  cut  up  into  ruts  of  varying 
depths.  Clinically,  pain  in  perineum  lasting  fifteen 
years  after  an  acute  posterior  gonorrhoea. 

7.  Same  case  as  No.  6,  after  three  months  of 
treatment.  The  postmontane  ruts  are  gradually 
disappearing,  the  mucosa  is  more  nearly  normal  in 
color,  and  the  sinuses  on  either  side  of  the  verumon- 
tanum are  becoming  smaller.  Clinically,  patient  feels 
much  relieved  of  his  pains. 

8.  Large  verumontanum,  with  tissue  growth  pos- 
teriorly; papillomata  anteriorly  and  posteriorly.  No 
clinical  symptoms,  except  sterility  and  azoospermia. 

9.  Verumontanum  somewhat  atrophied,  moderate 
trabeculation  of  postmontane  floor;  a  thick  ridge 
anteriorly.  Clinically,  frequent  nocturnal  emissions 
for  over  ten  years. 

10.  Verumontanum  enormously  hypertrophied, 
with  tissue  masses  resembling  horns  projecting  into  the 
urethra;  utricle  dilated.  Clinically,  recurrent  chronic 
gonorrhoeal  urethritis. 

11.  Same  case  as  preceding,  after  six  months  of 
treatment.  The  "horns"  have  disappeared  and  the 
verumontanum  is  resuming  its  normal  size  and  shape. 
The  anterior  ridge  leading  to  the  verumontanum 
has  not  responded  to  the  local  applications.  Clinic- 
ally, much  improvement  in  patient's  condition. 

12.  Enlarged  verumontanum,  and  covered  with 
cystic  bodies,  which  were  punctured  and  cut  out  with 
the  operating  scissors  and  punch.  Clinically  negative 
except  azoospermia. 

13.  Large  deformed  verumontanum,  with  thick 
ridge  on  postmontane  floor.  Clinically,  chronic 
recurrent  gonorrhoeal  urethritis. 
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14.  Verumontanum  Very  large,  utricle  enormously 
dilated,  postmontane  floor  cut  up  into  deep  ruts  extend- 
ing to  the  vesical  neck;  cystic  bodies  on  right  posterior 
urethral  wall;  large  mass  of  tissue  projecting  from 
right  side  of  verumontanum  near  the  urethral  floor. 
Clinically,  chronic  gonorrhoea, 

15.  Same  as  preceding,  after  four  months  of  treat- 
ment.    Marked  improvement  visually  and  clinically. 

16.  Verumontanum  elongated ,  resembling  a  human 
finger;  clinically,  urinary  frequency,  partial  impotence. 

17.  Same  case  as  preceding  after  seven  months 
of  treatment.  Verumontanum  is  resuming  its  normal 
outline,  though  still  enlarged.  Clinically,  urinary 
symptoms  relieved,  but  impotence  unchanged. 

18.  Small  pineapple-shaped  verumontanum,  with 
healed  ulcer  on  lower  anterior  aspect ;  tag  of  tissue  in 
front  of  verumontanum.  Clinically,  sexual  neuroses, 
principally  frequent  nocturnal  emissions. 

19.  Verumontanum  slightly  enlarged,  much  de- 
formed, leaning  towards  right;  two  cystic  bodies  on 
left  lateral  wall.    Clinically,  sexual  neuroses, 

20.  Posterior  urethra,  after  prostatectomy,  show- 
ing deep  groove  taking  place  of  prostate  and  veru- 
montanum and  demonstrating  filiform  emanating  from 
the  torn  common  ejaculatory  duct.  Strangely  enough, 
the  operator  evidently  overlooked  the  large  papilloma 
on  the  base  of  the  bladder  and  the  cystic  bodies 
attached  to  the  internal  sphincter.  Clinically,  fre- 
quent and  painful  urination,  with  cystitis, 

21.  Verumontanum  enormously  enlarged,  resemb- 
ling two  distinct  bodies  joined  together;  marked  an- 
terior ridge.  Clinically,  sexual  neuroses  following 
chronic  gonorrhoeal  urethritis. 

22.  Unusually  large  and  deformed  verumontanum, 
scalloped,  and  elevated  above  the  urethral  floor;  thick 
anterior  ridge.  Clinically,  sexual  neuroses  following 
chronic  gonorrhoea ;  also  obstruction  to  urinary  stream. 
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23.  Same  case  as  preceding  after  five  months  of 
treatment.  Marked  improvement  as  to  size  and  shape 
of  verumontanum,  and  also  clinically. 

24.  Verumontanum  quite  normal,  flat  type;  un- 
healed ulcer  anteriorly  and  on  the  same  side  posteriorly, 
a  well-marked  tearing  of  the  postmontane  floor, 
evidently  a  false  passage  made  by  faulty  instrumenta- 
tion. Patient  had  been  treated  for  a  long  time 
with  sounds,  occasionally  causing  severe  pain  and 
bleeding.  Clinically,  chronic  gonorrhoea  with  frequent 
exacerbations. 

25.  Verumontanum  enormously  enlarged ,  with  wide, 
thick  ridge  approaching  it  anteriorly.  Clinically, 
impotence. 

If  any  comment  might  be  made  after  a  brief  study 
of  these  models,  one  might  confess  to  being  struck 
with  the  fact  that  the  clinical  phenomena  are  often 
entirely  out  of  proportion  to  the  serious  pathologic 
changes,  and  conversely,  that  slight  lesions  in  the 
deep  urethra  often  produce  clinical  phenomena  of 
divergent  character  and  great  obstinacy. 

It  is  also  evident  that  the  posterior  urethroscope 
has  brought  within  our  scope  of  vision  a  wealth  of 
pathologic  information  concerning  diseased  conditions 
of  the  posterior  urethra. 

DISCUSSION 

OF  PAPER  OF  DR.   WOLBARST. 

Dr.  V.  D.  Lespinasse,  Chicago:  It  is  interesting  to  note 
that  one  of  the  models  shown  by  the  Doctor  shows  a  markedly 
deformed  verumontanum  with  no  symptoms  whatsoever  except 
that  the  patient  was  sent  for  an  examination  for  sterility  and 
the  semen  was  found  free  of  spermatozoa. 

It  behooves  us  to  be  very  careful  in  treating  these  diseased  veru- 
montana  to  be  sure  and  not  endanger  the  ejaculatory  ducts  by 
any  of  our  therapeutic  measures.  If  we  find  a  case  in  which  the 
ejaculatory  ducts  are  closed  it  can  only  be  relieved  by  the  sac 
operation,  as  described  by  me  last  June  at  Atlantic  City. 
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